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Dear Fellow Space Professionals:

At this historic 10th National Space Symposium, we are challenged by our theme,

"New Windows of Opportunity." To meet this challenge, I believe we must develop a long

term vision for our space program -- a vision that recaptures the "Spirit of Apollo," and

globally inspires our people and governments toward a new frontier. For our previous two

symposia, I have proposed a "100 Year Space Vision" for this new frontier. This vision

entails three Epochs:

Epoch I culminates with a major lunar base to mine Helium-3 that will

be transported to Earth for generating non-polluting electrical energy as

a replacement for our soon to be exhausted fossil fuels. Reaching this goal

will require a robust near-term space infrastructure of the International

Space Station Alpha, Remote Sensing and Science Missions, and enhanced

and advanced launch systems.

Epoch II is a manned tour and exploration of the solar system utilizing a

Helium-3 nuclear fusion-powered spacecraft, while simultaneously, multiple
large remote sensing spacecraft are scanning the closest stars searching for

planets that would support life. This Epoch will set the stage for our "giant

leap" to the stars.

Epoch III, shown on this year's proceedings cover is the finale -- the Interstellar

ship completes a 16-year, 25 trillion mile, half-light speed journey to a nearby
star. Remote Sensors have detected indications of life and manned landers are

enroute to a planet where humanity will encounter "new life" for the first time.

However, even this "giant leap for mankind" is only a "small step for man" in

the endless exploration of our galaxy and the universe.

I call on you to accept this challenging vision that recreates the "Spirit of Apollo"

and rejuvenates our space program. Let us all take advantage of the "New Windows of

Opportunity" in the exhibit hall and conference sessions to make this yet another

great symposium.

Respectfully,

W.M. Braselton, Jr.

Vice President-Business Development

Government Aerospace Systems Division

HARRIS CORPORATION GOVERNMENT AEROSPACE SYSTEMS DIVISION P.O. BOX 94000, MELBOURNE, FL 32902 (407) 727-5115
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THE WHITE HOUSE

WASHINGTON

March 17, 1994

Greetings to all those gathered in Colorado Springs for the tenth National Space

Symposium and Space Commerce '94 of the United States Space Foundation.

For centuries, humankind's quest for knowledge has spurred human beings to

inquire and explore the unknown. Nowhere has this journey been more dramatic

than in our efforts to explore the universe in which we live. In the short span of

thirty years, we have come to know the planets that share our solar system, landed

humans on the moon, developed a reusable space shuttle, created systems that

have contributed to peace and the security of the world and, perhaps most impor-

tantly, begun to see our own planet in a new and different light from space. These

achievements are the basis upon which our future in space will be built. That

future is bright indeed, as we enter an era of international cooperation in develop-

ing a space station and seek to expand our "Mission to Planet Earth."

This National Space Symposium provides a unique forum to discuss, to analyze,

and to share information on issues vital to our nation's progress in space. Since

President Kennedy's pledge to put a man on the moon more than thirty years ago,

our nation's technological innovations have amazed the world. Now, more than

ever, the world needs your continued leadership to inspire our youth and forge

new paths toward a successful future. I commend all of you for your efforts to

open new doors of technological opportunity while helping to promote prosperity

and friendship among the many nations of the world.

Congratulations on your first decade of achievements, and best wishes for many

more years of success.

Bill Clinton



HonoraryProclamation

United StatesSpaceFoundationWeek u April4-9,1994

Whereas, the United States Space Foundation was founded in March

1983 to open dialogue through the interaction among space

professionals -- civil, military and commercial -- to explore

alternatives and to focus the national space policy; and

Whereas, space professionals will gather at the 10th National Space

Symposium to discuss changing space policies to define

programs and strategies and to discover new windows of

opportunity; and

Whereas, Digital hnaging and Laser Angioplasty, developed for

America's space program and now widely used in medicine

and industry, will be inducted into the Space Technology

Hall of Fame on April 7, 1994; and

Whereas, the Space Commerce '94 Forum and Expo will highlight

commercial space opportunities;

Now, Therefore,

e

I, Roy Romer, Governor of Colorado, proclaim

April 4-9, 1994 as

United StatesSpaceFoundation Weekin the State of Colorado.

Given under my hand and the Executive Seal of the State of

Colorado, this eighth day of March, 1994

ii

..A

Roy Romer
Governor
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Welcome to the 10th National Space Symposium and Space Commerce '94 and to

the beautiful Pikes Peak Region. We gather together at a pivotal time in the history

of space when we are faced with extraordinary challenges and opportunities as the

21st Century rapidly approaches

With great international cooperation, increased demands for flexibility and effi-

ciency, innovative methods for development of space oriented projects, and the

immense possibilities for commercialization of space for profit and accessibility

we stand at a threshold. Perhaps at no time since the beginning of America's initial

commitment to landing on the moon a quarter of a century ago, have we come to

a point of significant decision in space exploration and technological advance-
ment.

Our theme for this year's Symposium and Space Commerce is "Windows of

Opportunity" During the next few days, some of the world's foremost authorities

and decision makers will join in the dialogue and fervent discussion on issues of

space policy, the international Space Station, technology commercialization,

launch capabilities and national security. And the top aerospace and technology

companies will demonstrate the latest innovation to meet space commerce and

government requirements.

I highly encourage you to take full advantage of all that goes on here at the 10th

National Space Symposium and Space Commerce '94, from the superb speaker

presentations, to the stimulating exhibits, to your own personal conversations in

the hallways. Make new friends and alliances and renew old acquaintances. By

simple being here, you have already announced your intention to be an active par-

ticipant in space futures, not one of those who is satisfied to just be an observer.

Have a great time exploring both those individual and collective "Windows of

Opportunity" you peer through at this unique meeting of professionals. I sincerely

hope this week will be a memorable turning point for the future of space and all it

portends for the world.

With regards ,_ f

James E. Hill, General, USAF, (Ret.)

Chairman of the Board

United States Space Foundation
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10TH NATIONAL SPACE SYMPOSIUM AND

SPACE COMMERCE '94 FORUM

If, as our vision portrays, America is to continue to have an aggressive, successful space

program leading the world ... that ensures continued American Business Leadership in Space

Technology, then space and business professionals must engage in meaningful interaction at

many levels. A major goal of the United States Space Foundation is facilitating this interaction

among the leaders and decision makers in government, business and industry.
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Space Commerce '94 Forum & Expo

Clearly, the trends are for private business and industry to provide the engines of economic

development in using space technology and space systems in commercial applications. Space

Commerce '94 was co-sponsored by NASA, Business Week, Aviation Week and Space

Technology, and KPMG Peat Marwick along with the United States Space Foundation, to

stimulate government and business interaction. Top business and government leaders discussed

successes, challenges and new ways of doing business using space and technology.
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Speaker: Gregory Reck ................................... 29
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Speaker: Dr. Syed Shariq ................................. 30
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Dr. Robert L. Norwood ............................ 37

Dr. Henry W. Brandhorst .......................... 39

Granville E. Paules ............................... 41

Dr. Bert Hansen III ............................... 46

Topic:

Speaker:

SPACE COMMERCE REVIEW

Robert W. (Bill) Schick ............................ 53

vii



National Space Symposium

The annual National Space Symposium is the premier gathering of top international space

professionals to discuss and debate space policy issues. The 10th National Space Symposium

marked the first public appearance together and discussion among all the space agency heads of

nations committed to the international space station. Other critical issues such as launch

capabilities and competition, national security, science and commercial applications were

featured as well. The industry exhibit hall topped off the event with the latest demonstrations of

systems and technologies.
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UNITEDSTATESSPACEFOUNDATIONSTRATEGICDIRECTION
VISION-MISSION-VALUES-GOALS

Valuesfom_onorgamzation'scode

ofbehavk}randguidelinesfordoing
business.Thesearethevalueswe

identifiedfortheUnitedStates

SpaceFoundation.

Integrityandfairness

Nonpamsan

Quality

InnovationcmdCreativity

FiscalResponstbifity

StaffRecoqnition

Accountabihty

Ournonpartisanvalueenablesthe

Foundationtoprovidea balanced

andbroadperspectivetofadlitate

informeddecisionmaking.
Theinnova_iw'andcreativevalues

applynotonlyto thepursuHof

spaceendeavorsthemselves,but
alsomorem_portanttyin the man-
naym wh;ch,'hese_cfivJtJesare

portrayedtothepuhfic.Thisisan

areainwhichwebelievethepubfic

isbeinqfailed.If, outofignorance,

publicsupportwanes,then

Americafailsfromitsleadership

rolesin spaceandtechnologyand

the consequencesmay be
dramatic.

The United States Space Foundation, from the staff to the Board of Directors, has focused a great

deal of energy over the last year defining this urganization's strategic direction to best serve our

constituencies in the future. This process has produced clarity" of purpose while reinforcing our

founding principles.

Our vision for the Foundation is the starting point. This vision is much larger than just our

organization. It encompasses the cause we are championing and all those who are involved with it

and they, in turn, are our constituents and our customers, ltere is the vision. It has four elements.

OPride in America, and
Public Involvement and

Support of Space=

OAn Aggressive, Successful

American Space Proqram

Leadinq the World,

OAmerican Educational

Excellence in OAmerican Business

Science, and Technology, Leadership in Space

_! Technology,

i A Partnership of Space Professionals, Government & Business Leaders, Educators & the Public I
II1 I rpl

An aggressive,successfulAmericanspace program leading the wodd. This is fundamental. _ owe this to
ourselves as a nation. Not to have this would be to forfcit all the investment and sacrifice that has

come before and to foreclose the potential of the future ('or our children to enjoy the fruits of a great
nation continuing to pursue the boundaries of new frontiers, tlaving this would ensure...

Americanbusinessleadershipin spacetedmology. While this may not bc sufficient in itself, it is an essen-

tial condition for this nation to remain competitive in the increasingly challenging global economy.

3"0 maintain that leadership edge in space technology will require...

Americaneducationalexcellenceparticulady in math, scienceand technology. Excellence isn't something

that is applied at the end of a process. It must be built in from the beginning. Therefore, thc focus

in this vision is on the formative years of K-12 and on those responsible for setting the standards -

the teachers and administrators. The existence of these first three elements will produce renewed...

Pride in Americaand publicinvolvement and support of space. We haw_"all seen the results of A merican

pride when put to the task and the broad-based support that real leadership can inspire whcn the

chips arc down. And when we have achieved that as a nation, it served to reinforce all that came
before as described in this vision statement.

This vision is a partnership of space professionals, government and business leaders, educators and

the public working cooperatively to achieve the four basic mutually reinforcing elements.



M.smon

The United States Space Foundation can not achieve this vision alone. We see our role as but one

important component. That component provides us our mission:

To Promote National Awareness and Support
for America's Space Endeavors

Foals

Thc last element of strategic direction is goals. These identify the broad desired rcsuhs wc set out

to achieve in the pursuit of out mission. The Foundation has adopted thise two goals:

1. To provide our customers and constituents with high-quality programs and materials that

optimize national awareness and support for America's space endeavors, through:

• Facilitating interaction among space and business professionals to help focus national policy.

• Enhancing teacher effectiwmess in using "space" in the K-12 classroom.

• Increasing public awareness and support using education and entertainment.

2. To generate the necessary resources and reputation that will enable us to develop and implement

high quality programs and materials.

We will not achieve success with this strategic direction by ourselves. Partnerships, alliances and

support from government and industry are essential to achieving our mission. But in achieving

our mission, we will be contributing to a continued strong America and beyond that, to a future

for our heirs at least as promising as the one wc inherited.

.oo
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ExecutiveCommittee

6en.]amesE.Hill,USAF(Ret.)

WilliamB. Tuft

W.BruceKopper,Esq.

William Hudson

XiV

General James E. Hill, USAF(Ret.),
Chairman

Gen.JamesE.Hillisformercommander-in-chiefof the

NorthAmericanAirDefenseCommandandtheU.S.

AerospaceDefenseCommand.Hewasa U.S.AirForce

combatfighteraceinWWII andthe KoreanConflict.Hill

servedaspresidentoftheColoradoSpringsChamberof

Commerceforseveralyearsafterhisretirementfromthe

U.S.AirForceandthen aspresidentofthe Colorado

Springs-basedOliveCompany.Heisa graduateof the

UniversityofMarylandandtheRoyalAirForceFlying

SchoolinEngland.

William B. Tuff, ViceChairman

William B.Tutt is chairmanemeritusoftheColorado

AmateurSportsCorporation.Heservedasvicepresidentof
the U.S.OlympicCommitteeand presidentof the

BmadmoorManagementCo.Tutt serveson the Boardof

DirectorsforUSWestCommunications;theAirForce

AcademyFoundation;NorwestBanksand Colorado
InterstateGasCo.

William Hudson, Director

WilliamHudson'sentire professionalcareerof thirty-

oneyearswaswith ComingGlassWorks,nowcalled

ComingIncorporated.Whenhe retiredin 1985he was

presidentof the Glassand CeramicsGroup,a memberof
the Boardof Directors,the ExecutiveCommitteeand

the ManagementCommittee.Justpriorto the Group

Presidency,he wasseniorvice-presidentandgeneral

managerof the TechnicalProductsDivisionwhich man-

ufacturedall of the windshieldsandtransparenciesfor

U.S.Mannedspacevehicles(includingthe spaceshut-

tle), and all fusedsilicaULElargemirror blanksfor the

spacetelescope.ForsixyearsHudsonwaschairmanand

CEOof Corning's largestoverseassubsidiaryandjoint
venturewith SaintGobainin Paris,France.Hudsonis

currentlya directorof AnalyticalSurveysInc.and

investor/advisorin severalstart-up companies•He has

beenvisitingexecutiveto the Departmentof Economics
at the ColoradoCollegein ColoradoSpringsand isthe

co-founderof the ColoradoSpringsTotalQuality

Partnership,an allvolunteercommunity-basedorgani-

zation.He hasa degreein physicsfromCarnegie

Institute of Technologyand attendedthe Harvard

BusinessSchoolAdvancedManagementProgram.

W. Bruce Kopper, Esq.,

SecretaryTreasurer

Presidentof the investmentcounselingfirmKopper .- <- _:i---i_ ;_£_-_:

InvestmentManagement,Inc.,inColoradoSpnngs, _._ , _=_ > -:._ :._;_-_:_-.=_
Kopperisagraduateof WashingtonUniv _:: ":_;_ _-_
WashingtonUniversitySchoolof Law. :_%_-_ " £_i-

the Boardof Directorsandthe ._:-_22_:_).-_ -!:_!:=:;i:- -'_7- :
the ColoradoSprings0 _:_;._/_; _. 7_-_._._*,__-_-_'_o_:: _:..:.... '
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Directors

EdwardE "Pete"Aldridge,Jr.

JamesM. Beggs

Dr.JohnL.McLucas

RobertAnde_on

Capt.EugeneA. Cernan,
USN(get.)

DouglasS.Morrow

Edward C."Pete" Aldridge, Jr., Director

PeteAldridgeispresidentand chiefexecutiveofficerof the

AerospaceCorporation,a nonprofitorganizationdedicated
totheobjectiveapplicationofscienceand technology

toward the solutionof criticalnationalproblems.

Previously,AldridgeservedaspresidentofMcDonnell

DouglasElectronicSystemsCo.Hehasalsoservedin

numerousgovernmentpositionsincludingSecretaryofthe

AirForce.Amonghis numerousmilitarydecorationsand

awardsareSecretaryofDefenseMeritoriousCivilian

ServiceAward;Departmentof DefenseDistinguished

CivilianServiceAward, Departmentof Defense

DistinguishedPublicServiceAward,NationalSpaceClub
RobertH. GoddardMemorialTrophy,AirForceAssociation

JimmyDoolittleFellow,IraEakerFellow,and theBrazilian

Air Force"Merito Aerooautico"(Legionof Merit). He holds

a B.S.in AeronauticalEngineeringfrom TexasA&M

Universityand an M.S.in AeronauticalEngineeringfrom

GeorgiaTech.

Robert Anderson, Director

RobertAnderson,chairmanemeritusof Rockwellandits

immediatepastCEO,earneda Bachelor'sDegreein

MechanicalEngineeringfrom ColoradoStateUniversity,a
Master'sinAutomotive Engineeringfrom the Chrysler

Institute of Engineering,and spent22 yearswith the

ChryslerCorporation,risingto vicepresidentof Corporate

AutomotiveManufacturing.Underhisdirection,Rockwell

sharedthe 1982CollierTrophyfor work onthe Space

ShuttleOrbiter,awardedbythe NationalAeronautic

Associationfor "the greatestachievementin aeronauticsof

astronauticsin Americawith respectto improvingthe per-

formance,efficiency,or safetyofair or spacevehicles."

Andersonhasservedaschairmanof the BusinessHigher
EducationForumand the Boardof AIA.

James M. Beggs, Director

JamesM. Beggsischairmanof the Board,SPACEHAB,Inc.,

and seniorpartner,J.M.BeggsAssociates.Asadministrator

for NASA('81-'85) hewasresponsiblefor initiating and
obtaining PresidentReagan'ssupportfor the SpaceStation

program.Hewasadministratorduring22 successfulshut-

tle fights and,asthe President'srepresentative,obtained

cooperationin the SpaceStationProgramofthe European

SpaceAgency,JapanandCanada.Agraduateof the U.S.

NavalAcademyandHarvardGraduateSchoolofBusiness,

heholdssixhonorarydegreesandwasawardedthe

RobertH.GoddardTrophybytheNationalSpace
Clubin 1988.

Captain Eugene A. Cernan,
USN(Ret.), Director

Capt.GeneCernanischairmanof the Boardand presi-

dent of TheCemanCorporationandTheCemanGroup,

Inc.From1976to 1981hewasexecutivevicepresi-
dent,international forCoralPetroleum,Inc.Priorto
1981hewasa navalaviator andastronaut.He flew

threeseparatespacemissions,wasthe secondmanto

walk in spaceaspilot on GeminiIX,was oneof a crew

of three to ventureto the moonon ApolloX,andholds

the distinctionof beingthe lastman to leavehis foot-
printson the surfaceof the moonascommanderof

ApolloXVlI.Cernanholdsa B.S.inelectricalengineering

from PurdueUniversityand a M.S.in aeronauticalengi-

neeringfrom the U.S.NavalPostGraduateSchool,hon-

orary doctoratesof engineeringfrom Purdue,Drexel

and GonzagaUniversities,andan honorarydoctorate

from WesternStateCollegeof Law.

Dr. John L. McLucas, Director

Dr.JohnMcLucasisanaerospaceconsultant,past
chairmanof the Boardof QuesTech,Inc.,UnitedStates

pastchairmanof the InternationalSpaceYear
Association,and wasSecretaryof the Air Forcefrom

1973-1975.HeearnedhisBachelor'sDegreefrom

DavidsonCollege,his Master'sDegreefrom Tulane

UniversityandhisPh.D.from PennState,all in physics.

McLucashasservedasNATO'sAssistantSecretaryfor
Science,presidentandCEOof MITRECorporation,

UnderSecretaryof the Air Force,FAAAdministrator,

presidentof COMSATWorldSystemsDivisionand presi-
dent of COMSATGeneral.

Douglas S. Morrow, Director

DougMorrow,creator/producerofthe PublicService

Series,"SpaceTechnology- ThisIsWhat's In It For

You," isan AcademyAward-winningmemberof the

motion pictureand advertisingindustry.Hehasserved

asa memberof the NASAAdvisoryCouncilandasco-
chairmanof its SubcommitteeonCommunications.

Morrowhasbeenhonoredby both NASAand Congress
for hiscontributionsto the UnitedStatesspaceeffort.

Hewasthe recipientof the AIAAPublicServiceaward

in 1991.Hebecameinvolvedwith the U.S.Space
Programafter climbing over21,000feet on Mount

Everestwithout usingoxygen,at age71. Morrow
attendedColumbiaand NewYorkUniversitiesand

holdsa Bachelor'sDegreein PoliticalScience,a

Bachelorof Laws,and a Masterof Laws.
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USAF(Ret.)

�ton.KennethB.Kramer

RichnrdD.O'Connor

Brig.Gen.Wes
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Dr.SimonRamo

t

Hon. Bill Nelson, Director

BillNelsonisa formerCongressmanfrom Floridaandcur-

rentlyservesaslegalcounselwith the lawfirm ofMaguire,

Voorhis&Wells,PA.Hewaselectedto congressin1978

andservedontheBudgetCommitteeduringhisfirstthree

terms.Healsoservedaschairmanofthe spacesubcommit-
teeand becamethe firstmemberof the U.S.Houseof

Representativesto fly aboardthe spaceshuttlewhen he

trainedandflew asa memberof the crewof the spaceship

Columbia.Nelsongraduatedfrom YaleUniversityin I%5,

andfrom the Collegeof Lawat the Universityof Virginiain

1968.Followinggraduationheserveda tourof duty in the
U.S.Army,earningthe rankof captain.

Richard D.O'Connor,Director

RichardD.O'Connorischairmanandchief executiveofficer

oftheLintas:CampbelI-EwaldCompany,a directorofthe

InterpuhlicGroupofCompanies,Inc.,andvicechairmanof

Lintas:USA.Hejoined CampbelI-Ewaldin 1956asa trainee

ontheChevroletaccountandheldvariouspositionswith

the company.O'Connorisa memberof theBoardof

Directorsof theAdvertisingFederation,andMichigan

AdvertisingIndustryAlliance.He isagraduateofthe

UniversityofMichigan.

Gen.John L. Piotrowski, USAF(Ret.),
Director

Gen.Piotrowskiretiredfrom the U.S.AirForceascomman-

derin chiefoftheNorthAmericanAerospaceDefense

Commandandthe UnitedStatesSpaceCommand.The

generalhasloggedmore than5,000flying hours,including
100combatmissionsand210 combatflying hours.Hismil-

itarydecorationsand awardsincludethe Defense

DistinguishedServiceMedal,DistinguishedServiceMedal,

Legionof Merit,MeritoriousServiceMedalwith two oak

leafclusters,AirMedalwith two oakleafclusters,Air Force
CommendationMedalwith oneoakleafcluster,

PresidentialUnitCitationandAirForceOutstandingUnit

Awardwith three oakleafclusters.Hereceivedthe Eugene

M.ZuckertManagementAwardfor 1979.lie graduated

from theUniversityof Nebraskaat Omahain1965with a

bachelorof sciencedegree.Hecompletedpostgraduate

workat the Universityof SouthernCaliforniaandAuburn

University,andattendedthe programfor management

developmentat HarvardUniversity.

Brig. Gen. Wes Posvar, USAF(Ret.),
Director

Brig.Gen.WesleyW.Posvaristhe presidentemeritusof

theUniversityof Pittsburgh.Hewasappointedchancel-

lor,nowcalledpresident,oftheUniversityofPittsburgh

in1967.Posvarisa founding memberandformerchair-

man oftheBusinessHigherEducationForum,an orga-
nizationcomposedof thechiefexecutivesofabout30

ofthenation'smostpowerfulcorporationsanda like

groupof presidentsofthe leadinguniversities.In his
capacity,heleadseffortstoimprovenationalawareness

andactioninsuchareasascapitalformation,interna-

tional competitiveness,scienceandtechnologyresearch

and developmentandregulatory reform.He isa gradu-
ate of the U.S.MilitaryAcademywherehegraduated

first in hisclass.Hewasa professorat WestPoint and

the founding chairmanof the politicalsciencedepart-

ment of the U.S.Air ForceAcademy.Posvarwasa
RhodesScholarat Oxford,a LittauerFellowat Harvard

and ResearchFellowat the MassachusettsInstitute of

TechnologyCenterfor InternationalStudies.

Hon. Kenneth B. Kramer,
DirectorEmeritus

KenKramerisanAssociateJudgefor the U.S.Courtof
VeteransAppealsanda founding memberof the United

StatesSpaceFoundation.Heisa graduateof the

Universityof lllinoisand the HarvardUniversitySchool
of Law.He servedasa Coloradostaterepresentative

from 1973-78andascongressmanfrom Colorado'sFifth
Districtfrom 1979-86.Krameralsowasassistant

secretaryof the Armyfor FinancialManagement.

Dr. Simon Ramo, DirectorEmeritus

Dr.SimonRamo,recipientofthe PresidentialMedalof

Freedom,the nation'shighestcivilian award, isdirector
emeritusand the "R" of TRW,Inc.Hewaschairmanof

the President'sCommitteeon Scienceand Technology
underPresidentFord,andwaschiefscientistin the

developmentof the U.S.IntercontinentalBallistic

Missile.Hehasalsobeena memberof the Advisory

Councilto Secretaryof StateHenryKissingeron Science

andForeignAffairs,the White HouseCouncilon Energy

ResearchandDevelopment,theNationalScienceBoard

andtheCouncilofScholarsofthe LibraryofCongress.A

visitingprofessorat CalTech,Ramohasbeena Regents'
lecturerattheUniversityof California,a fellowofthe

Facultyofthe KennedySchoolofGovernmentat

HarvardUniversity,andchairmanofthe UCLASchoolof

MedicinePlanningCommittee.

×vi



RichardP.MacL_xl

JackFlannery

RichardP.MacLeod
President

Namedthe Foundation'ssecondexecutivedirectorinMay

1985andpresidentinOctober1988,Mr.MacLeodholdsa

B.A.degreein Governmentfrom the Universityof

Massachusettsand a M.A.degreein International

Relationsfrom the Universityof SouthernCalifornia. Heis

alsoa graduateof the StateDepartment

InterdepartmentalSeminaron ForeignPolicy,the Armed

ForcesStaffCollege,the NationalWar College,and isa

DistinguishedGraduateof the IndustrialCollegeof the

ArmedForces.Co-authorof Space-A NationalSecurity

Dilemmaasa SeniorResearchFellow,NationalDefense

University,1978-79,hewas alsoChiefof Staff,NOBAD

1981-84,andthe first Chiefof Staffof the Air ForceSpace
Command,1982.

JackFlannery
ExecutiveDirector

JackFlanneryjoined the U.S.SpaceFoundationasexecu-

tive director inJanuary1991.Previouslyvicepresidentof

FlightSafetyServicesCorporation,hewasresponsiblefor

the company'sSpaceTrainingSystemsand instructional

SystemsDivisions,providingstate-of-the-arttraining solu-

tionsfor governmentand industryclients. Mr.Flannery,a
fighterpilot for manyyears,introducednew, innovative

training systemsforspaceoperationsmissionswhile serv-

ingasAir ForceSpaceCommand'sDirectorof Training,
Standardization&Evaluation.Heholdsa Masterof

BusinessAdministrationfrom AuburnUniversityanda
B.S.in ElectricalEngineeringfrom the AirForceInstitute

of Technology.

xvii



CorporateMembers

°o ............. o ............ o°°°o°,o,oooo°°,ooo° ...... °° ..... oo ..... °°°4°°°,.°°°°.°,°°°°,,°° ..... o ..... o, ........ °,°°°

CorporateMembers In-KindCorporate Members FounderMembers

Corporate Founder

FrankAries

CorporatePartner

TheAerospaceCorporation
BechtelNational

EOSAT

FairchildSpace&Defense
Rockwell

SpaceAge,JapanInc.

Spectrumkstro

TRW SpaceandElectronicsGroup

UnitedTechnologies

CorporateMember

BallAerospace& CommunicationsGroup
BoeingDefense&SpaceGroup
CTA,Inc.

HarrisCorporation
INTEC

KPMGPeatMarwick

lockheedMissiles& SpaceCo.
PRC,Inc.
Woodmenof the World

CorporateAssociate

Current,Inc.

DoubleE,Inc.

GTEGovernmentSystems
JohnsonEngineering

KamanSciencesCorporation

McDonnellDouglasAerospaceCo.
MITRECorporation

OAOCorporation

FoundationMembers

SophronFoundation
StrakeFoundation

CorporateFounder

Aviation Week& SpaceTechnology/McGraw-Hill
BusinessWeek

DigitalEquipmentCorporation

Lintas:Campbell-Ewald
Omni

CorporatePartner

Baird,Kurtz& Dobson

GeneralGrowthProperties

CorporateMember

InternationalRobotics
FinalFrontier

HystarAerospaceCorporation
NASATechBrief3

PashaPublications

SpaceNews

CorporateAssociate

EstesIndustries

JKA,Inc.

KopperInvestmentManagement,Inc.

life SupportSystems,Inc.

FrankAries

JohnW. Armstrong,Jr.
EdwardG.Austin

BahmanBatmanghelidj

JamesC.Berger

ShirleyBrown

SpencerBrown

HowardH. "Bo" Callaway
RobertJ.Callow

JosephCoors

J.BerryCraddock
JohnDenver

JohnEgging
RichardH.Faulkner

JackFlannery
Dr.BrendaForman

John[,Fuller

DavidL.Gies

WilliamJ. Hybl
WalterF.Imhoff

JohnH.James

GilbertJohnson

RalphW.Kiewit,Jr.

WalterW. Krueger

William H. Langenberg
O.P.LeCompte
Martin List

RichardP.MacLeod

HarryG.MacLeod
ScottA.Manatt

EugeneMitchell

JosephMoquin

JerryNovak
JohnM.Olin

RobertP.Osborne

JanetB. Pettigrew

HaroldA.Poling

A.GarySeyster
JohnM. Sommer

AlvinA.Spivak

GeorgeW. Strake,Jr.

VirginiaSwigert
RuthTaylor

VernonTaylor,Jr.
SalJ.Valentino

JulesWatson

LifeMembers

,o,

XVlll

WilliamD. Cammarano

FrankS.Day
KeithKetelsen

Dr.JohnL. McLucas

DonaldE.Smith



Sponsors

EventSponsors

TuesdayOpeningCeremony
& Reception

Rockwell

WednesdayReception

I.D_I-
& Range Systems

ThursdaySymposiumLuncheon

SponsoringPublications

SponsoringPub(icationscontributevaluab(eadvertise-

mentsspreadingwordoftheSymposiumandSpace
Commerce'94to hundredsofthousandsofreaders.

AdAstro/NationalSpace_)ciety

AviationWeek&SpaceTechnology/Mc6raw-Hill

BusinessWeek

PashaPublicotions

FinalFrontier

Sky& Telescope

SpaceNews

ThursdayReception

_ UNITEDTECHNOLOGIES

SpaceTechnologyHallof Fame
Banquet

SPECTRUM _'--_
ASTRO

CoffeeBreaks

DigitalEquipmentCorporation
PR(,inc.

NationalTechnologyTransferCenter

xix



CooperatingOrganizations

In-KindContributors
.... . .... .o..o.o.oo* .... * ..... ° ........ ° ......... oo°H°.o.o...°

BroadmoorHotel

CellularOne- A McCawCellu/arCommunicationsCompany

JoeFergusonPontiac

FreemanDecoratingCompany

Lewan&Associates- OfficeTechnology

ThankYouTo
.... ,°°o°° ....................... o. .... ° ......... ° ........ ° ....

Air ForceStatesCommand

UnitedStatesSpaceCommand

ColoradoSpringsPoliceDepartment

JohnsonSpaceCenter

U. S.Air ForceBandof theRockies

U. S.Air ForceAcademyCadetShowChoir

CooperatingOrganizations
........... °..o°° .... , .................. ° .... °o°°.° ......... ,°o

AerospaceIndustriesAssociation

Air ForceAssociation

AirForceSpaceCommand

AmericanDefensePreparednessAssociation

AmericanInstitute of Aeronautics& Astronautics

Intemationa]InstituteforLearning,Inc.

NASAOfficeofAdvancedConcepts& Technology

NASAAmesResearchCenter

NASAJohnsonSpaceCenter

NASAStennisSpaceCenter

NASAHeadquarters

NationalSecurityIndustrialAssociation

NationalSpaceSociety

SpaceCalendar

SpaceTransportationAssociation

TechTransferSociety

U.S.SpaceCommand

Womenin Aerospace

XX



Volunteers&Staff

Volunteers

Volunteersarekeytothesuccessofmanyof the UnitesStates

SpaceFoundation'sendeavors.Hundredsof volunteerswork

with the Foundationthroughoutthe year.Nearly200volunteers

areassistingin lOth NationalSpaceSymposiumandSpace
Commerce'94.Wesalutethem!

Volunteer Committee Chairmen

DaveBrescia SpeakerResponseTeam

DuncanFisher Seating
DanJordan SpeakerSupport

BobEwell Q & A

JerryLemberger Security
JohnMims Media/Press

FrankOcasio Transportation
JimRix Information Booth

PatSt.John SpaceSupportForum
VicVillhard StudentTours

FrankWisneski ExhibitorSupport

Staff

RichardP.MacLeod President

PamMatthews ExecutiveSecretary

ConstanceGelvin ExecutiveSecretary

JackFlannery ExecutiveDirector

FayeNicholson AdministrativeAssistant

Communications, Marketing & Development

BethAnnLipskin

BarryM. Gmssman

YvetteMihaly
SaraPatterson

PaulaStiles

Education

Directorof Communications,Marketing& Development

PublicRelationsManagerlSpaceWatchEditor

MarketingAssociate

DevelopmentAssodate/SpeakerCoordinator
CommunicationsIntern

Dr.JerryBrown
DarlinaSwartz

ElizabethTaylor
JoanLewis

MichaelBashonski

Directorof Education

AssistantDirectorof Education

EducationAdministrator

EducationAdministrator

Research/ResourceCoordinator

Finance& Business

HollyRoberts

BarbaraClodough

JaneRasplicka
JohnWeaver

Directorof Finance& Business

Finance& BusinessManager
StaffAccountant

ComputerSystemsManager

Operations & Administration

ChuckZimkas

RickCampbell

DaveBowling
PatSullivan

ClaudeenCornelius

AletaFields

dj Mustoe

DaveWright

Directorof Operations& Administration
Planner

EventsManager

RetailStoreManager

Registration

Receptionist

VolunteerCoordinatorlAdministrativeSpecialist

DataEntryClerk

xxi



xxii



SPAC_ C_CE '94

Space Commerce '94

Don Fink

Editor-in-Chief

Aviation Week & Space Technology Magazine

Rep. Joel Hefley (R-CO)

Fifth Congressional District

U.S. House of Representatives

DON FiNK: Good morning. I'm Don Fink, Editor-in-

Chief of Aviator Week and Space Technology and the
Editorial Director for McGraw Hill's Aviation Group. I

am very pleased to be here this morning to chair this

opening session of Space Commerce '94. I'd like to take
advantage of the opportunity to make a few opening
remarks.

I think first of all we should dispense with the popu-

lar cliches about turning point and water sheds and

critical junctures, looming potentials, exhortations for
immediate corrective action and the like. We've all been

there before, and I think Tom [Velez] is going to make

some remarks concerning the recycling of these old

phrases and how history is repeating itself here.

until this or some other forum or in con-

junction with this forum is found to take the

message out to a broad spectrum of indus,

try, the American public, and especially

congress.

So we have heard all of these before, many of you

have used them yourselves and one or two may have
found there way into news and editorial columns of

Aviation Week & Space Technology. It might be prudent

to keep a few of those in the back of our minds as we

listen to the presentations today because the space com-

mercialization business badly needs, I think, a strong

dose of reality. We need to bring it into the real world.

Things are not as they should be, nor, I think, as most
of us would want them to be. It's admirable for those of

us who are involved in one way or another in space

activities to gather for serious discussions of the type we

are going to have here today -- assessing, if not chart-

ing the future course of these endeavors. But the word
has to be broadcast, and broadcast in the broadest

terms, out to the business community. As a matter of

interest, I would like to do a quick survey here this

morning. May I ask for a show of hands among you

everyone who has a connection of some sort with the

space program; military, civil, industry, journalism,

alright. Thank you. How many of you have no direct
connection with space or even indirect connection, and

are here just as outside business people looking for
information? I think we saw one or two lone hands

there. Well, that tells a great deal about the audience. I
want to make a point to all of us and certainly to our

speakers as well, so that they know how to frame their
remarks, perhaps their responses, prepare for their

questions that they are going to get.
From my point of view, I think it reinforces a con-

cern -- the U.S. space community is too insular. There

is too much time spent talking to each other, talking to
ourselves, and too little time in educating people who

are potential customers to drawing new participants into
the fold if you will. The needs of this industry will not
be served until this or some other forum or in conjunc-

tion with this forum is found to take the message out to

a broad spectrum of industry, the American public, and

especially congress. I'm very happy to have Representa-
tive Hefley here to give his perspective on this. There

certainly are a number of readily identifiable issues that
need to be aired and I think chief among them is the

issue of resolution -- namely setting U.S. policy gov-

erning the commercial sale of remote sensing imagery
and data. Let's break the 30 millimeter, or 30 meter

resolution barrier and get on with stimulating the remote

sensing business.
Mission to Planet Earth, announced with justifiable

fanfare, that it is facing budget challenges threatening to

limit its scope if not its future. It's time to get aggres-
sive with this earth-oriented effort that has immediate

commercial potential exceeded probably only by the
communication satellite sector. Speaking of the commu-

nication satellite, what about the financing aspects? Are

we certain that the money will be there to fund such

efforts as the Teledesc system recently introduced by
Microsoft and the McCaw Cellular Communications

Group. For that matter what about the sources for

Hughes Direct Broadcast and Motorola's concept? Is

the financial community being properly informed on the

opportunities in commercial space?
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In the area of launchers and overall access to space,

there is clear commercial implications of what NASA

does with the space shuttle and how it and the Defense

Department resolve the issues of modernizing their
expendable launch vehicle capabilities. The rest of the

world isn't standing still and waiting for us, as we see

in the case of Europe, Japan, China, and even the Rus-
siam with a little help from their friends. The develop-

ment of the commercially viable launch system, that will
enable U.S. launchers to offer customers reliable and

relatively cheap access to space is key to the future of

space commercialization in the U.S. We need to access
what the business environment is. We need to know

how we're going to cope with the budget cuts that are

already being enforced and are looming. What about
ideas from business? What about the entrepreneurship?

What about the government business cooperation, part-

nership that we hear the Clinton Administration saying
so much about? What are business's basic needs and

how can you help the government and what kind of help

do you need from the government? Of overriding im-
portance however, and I think certainly desperately
needed as I said earlier on, is to find the means of

getting this message of the potential of space commer-

cialization projects properly communicated to the great-

er business community. And when I say properly, I
mean in language they can understand. We don't have

to dazzle them with the technology, and we'll hear a
little bit more about that from our panel discussion this

morning. With those brief introductory remarks, now let

me turn to our program.

I II 1 I I .................

This is meant to be an interactive session, it is not a

tutorial. We don't want you to sit and gather knowledge

and go home with it. So, ample time will be allowed for

questions and answers. And please avail yourselves of

this opportunity because we want to make this a mean-

ingful exchange of views and ideas.

We are honored this morning to have as our keynoter

the Honorable Joel Hefley who serves on the U.S.

House of Representatives for the fifth district of Colora-

do. Representative Hefley has served in the Colorado
State Senate and the Colorado House of Representatives,
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and he's on a variety of committees. It's my pleasure at

this time to introduce Congressman Hefley.

PEP. JOEL HEFLEY: Twenty-five years ago we had

Apollo. Apollo, the stepping on the moon is one of

those events in history, like Pearl Harbor, when every-
one of us remembers where we were where when that

occasion occurred. It was a rainy Sunday afternoon for

me, and I just hauled a horse to Pueblo, Colorado for
the State Fair and had come back and had rushed back

in a driving rain storm hoping to get back in time --

and got back just in time -- to see Neil Armstrong set
foot on the moon.

This is one of the touchstone events of a generation.

It made NASA synonymous with the can-do spirit of

America. Many things have changed in the past twenty-

five years. The Cold War has ended and to some extent
we are still trying to find our bearings in a post-Cold
War world.

To a large extent, our space program grew out of the

Cold War. We set out to prove that we were technologi-

cally superior to the Soviets and we proved it. The

Apollo Program pushed aerospace and computer tech-

nology to a level we are still living off of today. Now

America is collectively trying to determine what things
are important to it today.

The current Administration has directed Dan Goldin

to make the space program more relevant to the Ameri-

can people. To those people health care, crime, creating

jobs, for the most part have pushed aside the idea of
competition with the rest of the world.

In 1993, a Gallup poll showed that 51% of the popu-

lation favored cutting or eliminating funding for NASA.

Data collected for the General Social Survey shows that

those who feel too much is being spent on the space

program rose from 41% in 1990 to 54% in 1993. Those

most closely involved in the space program also appear

to be struggling to find their way in the new world. A
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1969 commission, headed by Vice President Spiro

Agnew, recommended a lunar base by the mid 1970's

and a mission to Mars by 1983. By 1986, we were still

going to Mars, but then it was the end of the century we
were talking about. Since 1986, we have commissioned

an apparently endless series of studies while doing little

to advance the cause of man's presence in the universe.

: : :_:: : : _:: : :: : ::::: :_::: :::_:::::.::::: ::: ::::: :: ::::: : : ::: ::::: : ::: : :: :: : :: _ :: : : ::: :: :::::::: :::: ::%:::::::: :: :: ::::: ::: :::: :: ::::: :: :: ::::::::::::::::::::::::::::::::: :::::: ::: :: ::::::

This spiritual hiatus extends to our technological

base. When we were using Titan IIs to launch Gemini

astronauts in the 1960's, we launched one every two
months at a cost of $90 million per launch. We decided

such cost were outrageous. Indeed, the Agnew report

pinpointed lower launch costs as the single most impor-
tant challenge facing the U.S. space program in 1969.

We are we today? Each shuttle launch is estimated to

cost $500 million and we're lucky to get very many of

them off the ground each year. The Titan IVs are esti-
mated to cost between $250 million and $350 million

per launch. This continues to one of the foremost ques-

tions facing the space program today and it has remain-

ed unaddressed in any meaningful way.

How serious is it? The cost of launching satellites

for the military has risen to such a level that last year's
Armed Services Report said that we should look at

launching strategic assets, strategic assets, on foreign
launchers.

Our share of the world commercial launch market

has declined. We used to have 100% of it, now we have

30% of it. A 70% decline. Charles Bigot, the Director

of Arianespace was quoted recently as saying his com-

pany was proceeding on the assumption that the United

States would not be a serious player in the commercial
field in the foreseeable future.

Five years ago, Alan Lovelace of General Dynamics,
told Congress he expected to be out of the commercial

launch business in ten years. He appears right since the
main aerospace providers are going through a massive
shake out.

Finally, there is the federal budget deficit. As money

for entitlements and interest on the national debt grows,

Congress is being forced to cut discretionary programs
to hold down costs. Discretionary programs is another

phrase for government operations which include such

things as NASA and the Department of Defense. In

Armed Services, we're arguing over whether our army
should have 10 divisions or 12 divisions. Remember we

were at 18 divisions just a short time ago. There was

even a suggestion a week or two ago that maybe we
could cut to eight divisions and that if we went to eight
divisions, we wouldn't have to cut some of the domestic

programs. The Undersecretary of the Army said if we

go to eight divisions, we have destroyed the Army of
the United States.

NASA is no longer the fair-haired child spared from

the Congressional budget ax. As a result, the space

agency is supposed to come out of this year's budget

with the first real decline ever. The agency asked for

$14.3 billion dollars. It will have to fight to get $14

billion. Dan Goldin has said he simply can't cut any

more without compromising shuttle safety. The space
station will have to forget another year, will have to

fend off attempts to cancel it as the Super Collider was

canceled. And given the dynamics of the budget prob-
lem, it's not going to get any better any time soon.

So, it's a matter of critical importance that you here

this week ask and answer the question, "What is Ameri-
ca's future in space? And what do we need to do to
realize that future?"

_iOu of _e world commercial iaun_

i _ _edi We _ to have I_%

Probably, a lot of you were attracted to attend the

Space Symposium because of the opportunity it affords

to talk to people across the aerospace spectrum, civil,

military, commercial, scientific. In the coming years,
it's going to be more crucial than ever that those sectors

work together to develop a vision for our space future.

In an environment where the government is too strapped

for cash for sweeping gestures, these segments are

going to have to become more self-reliant and coopera-
tive.

NASA and DoD are going to have to pool their
efforts and this time, do it seriously. Defense contrac-

tors are going to have to stop waiting for the next de-

fense buildup and figure out ways they can prosper in a
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post-Cold War world. The commercial sector is going
to have to start examining how it does business and

strike out on some paths on its own. By this I mean, the

commercial sector is going to have to look for commer-

cial customers and not just be satisfied with the assump-

tion that they're going to have plenty of business by

selling to a government market.

I'm trying to get people moving in this direction. As

I said earlier, the high cost of space launch has been

identified in study after study as being a pressing nation-
al priority. This has gone on for 25 years. In the past

five years, we have spent over $3 billion on studies of

how to do this and have practically nothing to show for

it. Therefore, in an attempt to get this debate off the

dime, I plan to introduce legislation based on the highly
successful Communication Satellite Act of 1962 that

would introduce market forces into launch services. The

bill I'm proposing would direct the President to outline

the nation's needs and goals in the area of space launch

and then create a corporation to provide these services.

How the corporation does that is up to the board and its

The dowRw_

customers. It may advertise for bids on a new launch

vehicle, it may decide to modernize our existing launch

facilities. It will have to lower launch costs, because we

simply cannot compete in a world market that includes

Long March or compete in a space market without a
sizeable reduction in costs.

Not everyone is ecstatic about my idea. Some think

we can continue on pretty much the way we have with

minor fixes, but when you consider that our most suc-

cessful commercial launch providers are operating on

such a slim margin, when the Europeans supposedly
have contracts for more a hundred launches on the

books, about four and a half years worth of launch, it's

questionable how much more mileage we can get out of

simply shaving millimeters off of fuel tank walls. That

may be the case, but times have changed, and we have

to come up with new ways of doing things that we've

done in the past.

The scientific community is likewise going to have to

find faster, cheaper, better ways of producing the kinds

of results we've grown used to over the past 37 years.

The early results we've seen from the Clementine probe
seem to indicate this can be done, but it might require a

cultural change in the space scientific arena. Just one

year ago, a former national official said that we can not

see the point in a small probe to Pluto. If you are going

to go that far, you should put together a proper mission,

was his way of thinking on it. We might now be able to

spend so much money on proper missions in the future,
but then we might not have to.

Change can be viewed as a threat or an opportunity.

Over the past several years, businesses and state and

local governments have developed new ways of doing
business. Businesses have gotten leaner and meaner.

Governments have started privatizing, are contracting

out for services, or have tried to reshape markets and

budgets to become more responsive. That need has now
reached the space industry. I believe if we choose to

fight change, we are going to continue in a continued

erosion of our achievements in space, to the manufactur-

ing base that supported those achievements and conse-

quently to the aerospace employment. As I said, five
years ago, the consensus opinion was we could only

support one launch provider in this country. We are not
down to two or two and a half years, and who knows
how the new French rocket will affect that in the com-

ing years?

The downward trend is continuing, but if we except

change and seek ways to manage and profit from it, we

have the opportunity to expand employment, expand

technology, and expand our knowledge of the universe.

Twenty-five years ago this July, man landed on the
moon. We have studied these problems long enough.

There's no time like the present to pause and see where

we've been, where we are, and where we're going.

Looking at the roster of this year's symposium, you're

just the people to do this.

We need your help in Congress. Space is not a top

priority for the average member of Congress, the 435

congressmen and the 100 senators. There are other

priorities. Space is not the priority for the President of

the United States, obviously, either. We give lip service

to it, but it's not the priority. We need your help in

again, making this a priority because America's future,
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to a large extent depends on what we do in space.

Thank you for coming to attend this. Thank you for
spending this time that you could be spending doing all

kinds of other things, but this is valuable time, this is

important time, and what comes out of this conference

will be important to us in Congress and the American

people.





Business Trends in High Tech Commercialization

BUSINESS TRENDS IN HIGH TECH COMMERCIALIZATION

Dr. Tom Velez

President

CTA Incorporated

DR. VELEZ: Let me start off by saying I think this is

an unprecedented time for us -- a time of opportunity --

to set the course for a marvelous future in space. And

let me characterize why I say that, what I mean by that.
I believe that macro-economic issues are really changing

the way space business will mature in the next few

years. Things like policy changes in government regula-
tion, the deregulation of telecommunications, the lessen-

ing of export restrictions, the privatization from govern-

ment to commercial owned systems, will open new

markets for commercial space-based services in the
future.

In the nation and elsewhere, there will be excess

labor force of highly educated people particularly in the

aerospace business. This means that most talented tech-
nologists on the planet will be available for new assign-

ments, and as an entrepreneur, I see that as an opportu-

nity.

Foreign competition will increase in most areas of

technology, promoting even greater efforts by national
industries to keep up, again another opportunity.

Product development cycles will continue to shorten
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primarily due to powerful personal workstations embed-

ded in automated processes for manufacturing. Time-

lines for the development of satellites will shorten from

to five years to three years to one year to perhaps
months.

Smaller defense markets and increasing foreign com-

petition will continue to drive industry wide consoli-
dations. Martin Marietta and Loral are excellent exam-

pies of this trend. I was going to start off saying that

CTA finally has gotten to the point where it recognizes

that Martin Marietta is now large enough to be purchas-

ed by someone like us, but I don't think you would
have believed me.

The catch-22 of the consolidation strategy of these

companies however, is that it opens doors for niche
companies, entrepreneurial companies, to enter unhin-

dered by the bureaucracy of massive organizations.
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Besides these macro issues of the environments, there

are high technology revolutions taking place, which I

see as opening opportunities for us. Here are some of
the major ones, the chip, the chip is everywhere, minia-

turization is in all the devices we use today, data storage

devices are becoming very compact, low cost. We even
use this miniaturization in space. CTA recently devel-

oped and operated a constellation of seven microsatel-

lites with one single PC.
Revolution number two, the wireless revolution.

People want to take their work with them, people want
to communicate with anyone, any place, at any time.

You would not have had your cellular telephone and

beeper three or four years ago, today you probably have

at least both of these things. I can't imagine being in a

traffic jam without my phone. Prestigious companies,
such as Motorola, are leading us, preparing to spend

billions of dollars to support this concept.
The next revolution is the video revolution. Today

we have two generations of Americans who have grown

up with television, furthermore there are 50 million

Americans and people from all over the world who have

computers, and these two worlds are rapidly converg-

ing. The new buzz word, is multimedia. It is the buzz

word for PC products, which provide simultaneous
video text and graphics to come to market. Along these

lines, we are involved in projects with the country of

Indonesia to build a small LIGHTSAT to provide tele-

7
PRF,_ED_NG PAGE BLANK NOT FILMED ::,_.,::_ I_ ,,,..::_:.. ...... _:_............ , . . r_ .h



SPACE CO_CE '94 FORUM

medicine, and teleeducation services by the merging of

television and computers.
And the final revolution in mind is the information,

and what I call, the system globalization revolution.

Programs such as the international information highway,

mission to planet earth, combined with the deterioration

of Cold War impediments will open new opportunities
for international space cooperation, unprecedented in

recent history.

So the bottom line is that the economy and environ-
ment will breed agile companies capable of seizing even

creating new market niches. Companies which leverage

the power of the computer and demands for wireless

low cost system, in a short, a faster, cheaper, better

product or service, will prevail in our economy.
Given the above conditions, HWhat does it take to

make a profit?" is the question I keep getting asked on

Wall Street. The answer is simple, invent a new innova-

tive application for some response to market needs,
develop it quickly, get it to market first, and provide a

quality service. However, the implementation of such a

strategy is not that simple.

On the innovation side, new application for Low

Earth Orbit (LEO) systems are coming up everywhere.

I'm sure most of you in the audience know a lot about

these. An example from our side is our partnership with
World View Corporation, to put a high resolution three

meter camera in space on a LIGHTSAT. This is not

technology in my view, not a technology in search of a

market which has been a criticism in our industry. We
believe that the market exists and at the right price, the

market will mature. Other companies feel the same way,

and the race is on especially with the new recent policy

on remote-sensing systems.

Second, is the need for quick development. A com-

pany must retool its work force with new processes fo-

cused on the development of products driven by com-

mercial, rather than government market economies.

Integrated Product Development (IPD) Teams, Skunk-

works, performance driven design concepts exemplify
this trend. For example, a year ago, we designed a

satellite, built it, and launched it in less than a year.

The third and most important element for success

however is the human factor. People make technology

happen, people make companies happen. Particularly in

a down sized world, a company must provide its em-

ployees with the proper tools, training and motivation

through reward for excellence. At CTA I've learned that

employee ownership, for example, can be a powerful
motivational tool during down times, difficult times like

we have today in the industry.
To this point, I've talked about the business climate

and what it takes to succeed, now let me turn to the
barriers to commercialization which we all know about.

In fact, in doing some research for this speech I kind of

looked up some documents that are as much as fifteen

years old and found many of the same arguments being

said then that are going to be said today. However,

things are changing and I'm going to try to characterize
some of those changes.

The first barrier is the lack of low cost access to

space. Small satellites require low cost launch vehicles.

Otherwise, they are unaffordable. That is why we at

CTA are supporting the use of small Russian launch
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vehicles for commercial application such as the convert-
ed SS-25.

Similarly, we propose that the U.S. should also
consider releasing minuteman assets for commercial

applications. Such assets could jump start the U.S. small

satellite industry. I believe that the more capable satel-

lites in space, new applications will emerge much like

the impact of the personal computer on market industry.
Second barrier, is a lack of venture capital. Recently,

I spent significant time on Wall Street just to find the

use of capital based venture. I can report to you that

after decades of arguments nothing has changed on Wall

Street. Investors consider the frontier too risky, the

unacceptable rate of return the five to ten year windows
are difficult to swallow, and as a result little known

capital is available especially to the LEO systems of

today, with the exception of the Geocom Business.
Looking at successful examples in this Geocom

Business companies like American Mobile Satellite

corporation, PanAmSat were able to attract significant

public investments because the mobile, cellular, and
satellite based communication markets were matured and

were demonstrated. The lesson here is that in cases such

as these the government played a major role in certifica-

tion of the technology fundamental to the services these

companies were offering.

Talking about the government in my view, the gov-
ernment has and should continue to have four major

roles in its support of commercial development in the
United States.



First, regulatory-- with policies which both assure

international competitiveness while maintaining interna-

tional security. The recently announced remote sensing
policy is an example of this. The demise of COCOM is
another.

Similarly in my opinion, the government should
consider opening new bands on UHF L and S band

spectrum to give American entrepreneurs the opportuni-

ty to flourish with new communication systems.
Second, role as the certifier of technology -- espe-

cially by the funding of nonrecurring engineering. The
path by Greg Reck and Sam Venerri on the Small

Spacecraft Technology Initiative (SSTI) program is a

great example of this, Application Technology Scientific

Satellite Bus (ATSSB) was another. The government
needs to do much more of this, it works.

Third, as a provider of government assets for com-

mercial purposes, which otherwise would represent
major capital investments for the entrepreneur, with

payback arrangements through royalties after the service

is in orbit. The use of test facilities, government ex-
perts, and review panels, and launch vehicles are exam-

ples of these kinds of assets.

Let me focus on one of those, experts. The govern-

ment has a marvelous workforce in its place and I

would propose the government could significantly con-
tribute to the commercialization of space through entre-

preneurial leave for laboratory personnel.

An argument heard all too often it's somehow unfair

for individuals who are paid to develop technology by
the government to somehow profit in a private venture.

This argument misses the point. Profit only comes from

successful technology transfer. If we want technology
transfer to happen we need effective incentives.

The government could also make it more desirable

for U.S. citizens to invest capital in aerospace through

appropriate tax incentives such as the once popular
limited R&D partnership.

And finally, the government as a user. As we all

know, the government is a major user, if not the major
user of communications and remote sensing data on the

planet. Its role as reliable multi-year anchor tenant with

such services could provide the collateral necessary to
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fund necessary capitol up front costs for the system like

these. An example of this was TDRSS (Tracking &
Data Relay Satellite Systems) and even though these

models may not be perfect, they work.

The bottom line of all of this is that government and

industry must cooperate and continue to cooperate to-

wards the development of a viable commercial space
market. However, we will need to invent a new basis

for a relationship which is more meaningful and amena-

ble to the commercial investment community. In effect,

we must put the relationship between the government
and the industry on commercial terms.

This leads to my final point. With the growth in

wireless communication demands and opportunities, the

growing applications of remote sensing and desire for
global position locationing in support of such activities

as safety, navigation, and law enforcement, there seems

to be no end to the opportunities for profitable space

ventures, once the capitalization hurdle has been over-
come.

Finally, let me congratulate the NASA administrator

Dan Goldin for his "faster, cheaper, better N initiative. I

believe he sparked the new revolution in LIGHTSAT

development enabling new commercial frontiers for

space today. In the industry, we are making invest-

ments, large investments to leverage these LIGHTSAT
technologies in commercial communications remote

sensing and direct broadcast industries.

When it comes to Space Commerce '94, the theme of

this conference should be clear -- we, as an industry,
are committed.

Q&A Session

DON FINK: I'd like to hear a little bit more about what

happened on Wall Street. Could you be a little bit more

specific in how you were greeted and what the attitude
is among Wall Street investors?

DR. VELEZ: There's an interesting problem going on.
On one hand Wall Street believes that there aren't
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enough opportunities for investments, and at the same
time, the conservatism remains. Whenever there is a

failure in space, whenever there is a sense of kind of

investments people have to make in insurance to cover
the costs of possible commercial failures and the lengthy

times for return on investment, they look at other alter-

natives. It's a tough sell. Irrespective of the evidence

that people have that there is a possible market in all the
activity going on in the industry today, I still think it's

amazing how little Wall Street knows about the space

business and the possibilities about commercial space.

Its just amazing.

How do we know that there are enough customers

out there to make money? Isn't that the real problem
with Wall Street, given the fact that we don't know that
there is a customer base out there? How do we know

there's enough customers to serve Teledesc, and all the

other things you hear that are coming along? Well, there
just seems to be no end to the market for communica-
tions.

QUESTION: I heard you talk a little bit about barriers

to our space program and you mentioned export control.

Could you elaborate a little bit more?

DR. VELEZ: We are a builder of what I would consider

to be a small light weight systems to attract a small

niche market. Emerging third world nations for exam-

ple, like Indonesia, are targets for our products. There
are a lot of countries that fall into COCOM restrictions,

or used to fall into the COCOM restriction, which

would have made it difficult for us to export those

satellites to those nations or put those satellites into

patrol. It's in that spirit that I'm really relived that

cocom is changing, the U.S. government is changing its

policy of exportation of technology to other nations, and

it really provides opportunities for people who have

these niche products to sell, that are more appropriate
for smaller markets than the United States.

QUESTION: In the early 80's, McGraw Hill had a

publication called Commercial Space, and 1986 or so it
went down the tubes. The environment was different

then. Are you guys going to bring that back?

DOS I_NK: Well, it did go down the tubes, and we

deeply regretted that, but it followed the business down

the tubes. We are very business driven, and it being a

business publication as opposed to a popular publication
we were forced to follow the business. The answer to

the second part of your question is yes, but we don't

know what format, what frequency, what delivery sys-

tem and so on. It may be electronic to begin with. I'm

not certain the business is sufficiently developed or

defined to support a print publication. But the answer is
yes, we are reviewing all of those options, and review-

ing them very seriously as a matter of fact.

QUESTION: What do think of Congressman Hefley's
idea that we need a Comsat for launch vehicles estab-

lished as he suggested in his speech? And my second

question, you commented that a new basis is needed for

the relationship between the government and industry to

get your version of commercial space off the ground.

Where should that reside? Is NASA the place? It used to
be every agency in Washington had a commercial space

policy, and now I don't know if a single one of them

does. What do you think as an entrepreneur? Who

ought to be leading on this stuff?.

DR. VELEZ: First, on the launch vehicle. I agree that

the launch industry is in crisis in the United States, and

that we need to do something to push the industry for-
ward. I'm open to almost any idea that expendable

launch vehicles, especially low cost small expendable

launch vehicles should be available to the industry and

having more satellites launch in the industry we'll have
a greater expenditure in R&D in launch vehicles and the

cycle will lead to an enhanced economy. I think that the

French are doing a marvelous job in supporting their

industry with the help of government and I would prob-
ably look at that model for how the government and that

industry has succeeded in working together as possibly a
model for us. As to where the commercial initiatives

reside, first of all, I think it's incumbent upon the indus-

try to take the risk of market failure. Entrepreneurs

don't want the government to cover us if we missed the

market, if we don't get the product to market on time,

or we missed the boat on what kind of product the

market really needs. On the other hand, investment
community views space as a risky venture. Things like
the cost of insurance could inhibit the commercial via-

bility of a space venture, just that alone. The govern-

ment has seen its position in identifying hazardous
activities in other businesses, nuclear businesses and so

on. Perhaps there is a multi-agency role that can be

played. I haven't really thought through the concept of

how and what way should the government organize
itself to support commercial space better, but the ques-

tion really is what does it take a capital investor to put

his money, perhaps millions perhaps tens of millions of

dollars down, what kind of environment does it take. I
think we have the market side covered to some extent.

10
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I think there are lots of space ventures today funded by

the community that are perhaps even riskier than a
commercial space market. But it's these other things the
nature of the business, the risks associated with launch-

es, the inability for us to repair things in space, inability

to adjust to service once it's in place, that makes the

market resistant to this commercialization concept. And
I think, there are ways for the government to perform in

support of this problem, but I really don't have a good

answer to exactly what the best model is, whether it

should come through NASA, DOD, or some other
commerce initiative.

11
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RONALD BIRK: This presentation addresses the busi-

nesses, companies, and applications that remote sensing

can serve and the opportunities in a market served by
spaceborne and airborne remote sensing assets. The

policy recently released by the White House represents a
major milestone in the way things are changing and the

way opportunities are unveiling themselves. The previ-

ous policy limited the resolution that was allowed from

a commercial sector offering. The change in this restric-
tion is a major component in fostering a viable remote

sensing or spatial information industry. In addition, the
policy has relevancy to major initiatives such as the

National Information Infrastructure (Fig. SCE-1). These
policy changes provide opportunities for defense conver-

sion and optimization of U.S. investments in research

and development in this area. Of specific interest from

an industry standpoint is the potential of building remote

sensing and spatial information into a $15-billion-a-year

industry by the year 2000, increasing from the present

$1-billion-a-year industry in only six years. Such a goal

presents tremendous challenges, but ones that may be
overcome by those wanting to realize the benefits of a
$14 billion net difference.
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Spatial information is valuable to a myriad of appli-
cations. A model of the evolving spatial information

industry consists of many different elements, including

everything from infrastructure and sensor systems to
transfer and handling (which can be referred to as com-

munications), processing and archiving (which have

their own set of technologies), analysis, and applica-
tions. This model illustrates the fact that no element

exists in and of itself as a commercially viable offering.

Every element has to have a supply and demand factor,
and the ultimate demand has to come from the end-user

community needing information. Overall this end-user

community is not interested in technology, as communi-

ty representatives reported very emphatically in a work-
shop conducted in Denver in early March. John Arvick

of Monsanto and Jacqueline Crenca of CH2M Hill both

stood up and made it very clear that they were willing

to spend money on products, processing, and services
that would make their companies more efficient and

viable. Both were interested in realizing a greater bot-

tom-line net profit, but they were not interested in the
technology behind such advances. We are proud to have

developed the technology to be the premier eminence in

the world in remote sensing and spatial information, but

the commercial sector is not interested in that pride

unless it helps them realize a bottom-line profit.

Various existing industries, such as aerospace indus-
try tool makers (computer suppliers), software Global
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Positioning System suppliers, and the value-added indus-

try (the people who take the tools and data, turn them
into information, and then sell the information to the

emerging markets), are the components that make up the

traditional survey groups.incurred using " ...... ' ..... : .....
H_
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emerging spatial information industry worth approxi-
mately $15 billion. A recent OTA report stated that the

government currently spends $3 billion on spatial infor-
mation for the United States and another $4 billion for

information on a global basis. Thus the construct that

the industry could be worth up to $15 billion has some
foundation in that the U.S. is currently spending $7

billion dollars for that spatial information in addition to

what is being spent by the commercial sector.
The Commercial Remote Sensing Program at Stennis

Space Center works with emerging-market companies

using remotely sensed data in their everyday business

dealings. One such company is Nesbit Environmental, a

small company in Louisiana that sees an opportunity to
provide information that leads environmental companies

to the location of abandoned barges. Nesbit has deter-

mined that such operations are completed more efficient-

ly by using remotely sensed data.

Pacific Bell, one of the baby Bells in California, is a

fairly substantial company. Pacific Bell is extremely
active in the National Information Infrastructure and test

bed activities. The company is using remote sensing to

perform some of its day-to-day change detection opera-

tion work, to see where the company should invest its

assets, and to produce more accurate locational base
maps to reduce the cost of supervised digging operations

around cables. Such improvements are worth a substan-

tial amount of money to Pacific Bell.
Community Coffee is a relatively small coffee pro-

ducer in the New Orleans area. The company uses a

particular South American bean in their blend. Given

that the company's office is in New Orleans, Communi-

ty has difficulty assessing the viability and the value of

the coffee bean crops for a given year. Commodities in

the agricultural community are distributed based on the
somewhat subjective projections of the farmers. There-

fore, companies like Community Coffee that have a

vested interest in a particular bean to maintain their
product need another source of information to determine

the true status of the crops.

These examples indicate the breadth and depth of the

different kinds of applications that space-based technolo-
gy and remote sensing can serve. Two broader examples

are the Getty Conservation Institute and Bechtel, whose

projects represent opportunities to build huge markets.

The Getty Conservation Institute is responsible for 357

cultural heritage sites around the world. Monitoring the
health and status of these sites from an office in Califor-

nia is quite difficult. Getty, like most businesses, has a

limited funding profile and is not able to send people

regularly to each site to determine its status. When

somebody reports a problem to Getty, such as an urban
development encroaching upon a cultural site or a nega-

tive environmental effect from some activity, Getty still

cannot afford to send personnel to the site until the

event is confirmed two or three times. Despite the fact

that Getty is responsible for these 357 sites, the compa-

ny has very little ability to monitor events on a timely
enough basis to affect saving the area. Getty is demon-

strating remote sensing's viability towards such world-

wide applications.
Another major market-building opportunity is found

in Bechtel, an engineering firm. Bechtel's does business

all around the world and has approximately $8 billion a

year in revenue and 30,000 employees. Bechtel needs
base maps for all the areas in which it is working or

developing facilities, but many areas in the world do not

have accurate maps, necessitating manual surveys. In
one instance, a least-cost corridor analysis was perform-

ed using remote sensing and then compared to the tradi-

tional survey group methods. Survey costs using re-

motely sensed data and geographic information systems

technology were approximately one-third of the costs

incurred using traditional survey groups.

Many challenges and opportunities exist in the appli-

cation of spatial information technologies. Continued
policy efforts are needed to make these opportunities

come to fruition. The recently released policy is ex-

tremely positive, but unaddressed policies still allow the

government sector to compete with the private sector.

Such policies reduce the private sector's incentives to
grow and take risks to meet market demand.

Definition of standards and calibration is also seen as

a major effort to overcome. In the government sector,

specifications are fairly well defined for aerospace com-
panies to bid on defense contracts. Objectives are de-

tailed so that companies can submit appropriate propos-

als in response to a contract opportunity. In the com-

mercial sector, no collection of requirements or specifi-

cations exists to allow such detailed proposal requests

and achieve similar standards. User acceptance must be

14



developed and distribution and communication channels

must be opened, as the National Information Infrastruc-

ture is doing. Acquisition technology is improving to

provide higher spatial and spectral resolution data, but a

slump occurs in the industry curve. The aerospace

community is strong and has a large market; the com-
munity can grow on and utilize these data sources. The

weakest link in the emerging spatial information indus-

try is the middle area that accepts the data and user-

driven demands, puts them together, and forms products

to make a continuous change or flow through the pro-
cess (Fig. SCE-2).

Investment Concept

SCE-2

RICK HAUCK: When I transitioned from the NASA and

military environments into insurance, one thing that I

was assured by my mentor was that insurance is not

rocket science, and in fact it's not. The objectives are

very simple -- to provide a service to the space industry
and in so doing attempting to make a modest profit. One

thing that most of you are very well aware of is that the

truism of the cost of risk is absolute. There will be a

failure, there will be losses, it is a question of how you

try to cope with the financial implications of the poten-
tial losses, how you attempt to moderate them or how

you attempt to transfer them. Insurance provides a

means of making that risk financially more predictable,

to cut out the high points or if you look at the bottom

line, the red points or the low points, and it can help

you avoid the impact of some catastrophic failures. I'll

focus my remarks on insuring the launch and operation
of satellites.

There are very few if any commercial ventures that
do not feel the need to insure that risk of financial loss.

How can you deal with it? Well, those of you that have
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been in the business and those of you who have had to
cope with it, you probably have a risk manager who

will help you make some decisions. You can avoid the

risk by deciding not enter that side of the business. You

can avoid unproven technology. If you want to reduce

it, you can add redundant systems, but it's at a cost to

you. You can also increase your quality control, that's

also at a cost to you. There are obviously financial

tradeoffs. You can transfer it, transfer it to us, the

insurance industry or you can retain it. You can take the

risk that you'll be right the next time and that you won't
have to pay the loss and therefore will save the cost of

that premium. All of these methods are part of what

should be a very well considered risk allocation pro-

gram which should be at the very heart of the manner in

which you set up your business plan.
I'll touch on a few classes of space insurance cover-

age that are available: physical or property damage, loss
of property either on the ground, in flight or on orbit.

Included in that would be loss of use, loss of revenue

stream as a loss of that revenue producing product that

you have in orbit, or extra expenses resulting from
putting in place additional equipment to compensate for

the loss of property. Perhaps the need to set up new

ground stations or find alternative means of providing

the service which you are offering. On the liability side,
losses arising from exposure under torts or contracts,

third party liability: your product somehow damages an

individual, or another going concern and you are at risk

to pay those damages and, of course, product liability.
There is also insurance available for financial loss

caused either by "force majeure" (unforeseeable loss) or

political risk. In the latter case a business that depends

upon continuing funding from the government insures

against the risk that government policy or funding

changes and the basis for that business disappears.

Who are the players? Of course, it's you the insured,
you who need to transfer some of that risk. As I've

already mentioned I would hope that you would have a
focused risk manager that would develop that risk allo-

cation program. In the space business, it is a brokered

business and a good space insurance broker can pay

great dividends to you. They will pair you up with those
of us that offer the insurance, the underwriters. We

assess the risk. We don't set the rates unilaterally, of

course it is a competitive business. We develop terms
and conditions with you the insured through the broker

and negotiate premium rates. Every one of the launch

and/or on orbit policies is a manuscript. Every major

portion of the terms and conditions are negotiated with

you and in the ultimate where your coverage is provide

by a pool of insurers, you will have a coverage that
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reflects those negotiations in the market place, terms,
conditions, and rates. And of course, we lay off, spread
that risk to our reinsurers as much as we can to make

the potential catastrophic loss as acceptable as possible.

I'll talk specifically about some of the coverages that
INTEC offers, of course those ones that I'm most famil-
iar with.

Satellite Launch plus initial operations. You launch

the satellite, you want it to be operating on orbit. We

will ensure the successful launch and the operations

through full checkout. Coverage will last probably 90 to

365 days. It will take you through an eclipse period

when you want to check out all of your battery systems,
power generation systems and of course check out all of

the electronic components.

Satellite on-orbit performance. This is a life insur-

ance policy, once the satellite is up and operating and

accepted by the customer, usually placed on a year by
year basis.

Tom Velez referred to the high cost of insurance.
There is no question about that. We would like to see

the cost of insurance go down as well, because there
would be a trend towards more reliable assets. I'll take

a typical satellite launched on a dedicated launch vehi-

cle, it could be any one of a number of satellites on an
Atlas Centaur or on an Ariane. That launch and satellite

probably cost $200 million. It will cost between $36 and
$40 million to cover the risk of loss through checkout of
the satellite on orbit. That's 16% to 20%. That's a hell

of a lot of money. A typical life insurance policy for a

$150 million satellite at about 2% a year $3 million,

$30 million over a ten year life. Thus you are paying
$70 million for insurance over a satellite's life time.

That is a horrendous amount of money. What's the

experience been over the last decade or so? I'll call the

immature phase of space insurance back in the early

'80's, when you could get a launch and initial opera-

tions coverage for about 8%. '84,'85,'86 you see that

tremendous increase? That's when everything in the

expendable launch vehicle inventory was exploding,
including the Challenger accident there in 1986. Al-

though there was very little insurance involved in that, it
also decreased the confidence that the reinsures had in

the world of space technology. You see those rates have
settled out (and again this is for a typical Atlas Centaur,

Ariane, plus its satellite) settled out to the 16% to 21%

range in recent years.
On orbit or life insurance, I mentioned, cost around

2 %. You can see the history of the rates for that class

of business. That was a sympathetic rise in 1985, not

because of any on-orbit failure experience, but just

because the space industry had brought so many failures
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to the insurance industry. They needed to try to recoup
some of their losses in all of the classes of business and

again now they've settled out at about one and a half to

two and a half percent for the typical coverage.

What's the availability of insurance for proven hard-

ware? For property insurance, a typical two satellite
Ariane launch will now demand almost $400 million in

coverage. You can get that, you probably pay the high

end of that range, 16% to 21%. The Ariane failure that

occurred in January was the biggest loss ever in the

space insurance business. It was a $360 million loss.

For life on orbit insurance, not quite as much is avail-

Ill

able, about $250 million, and available at the rate we've

talked about, assuming a satisfactory health report.

Third party liability insurance is required by the

Department of Transportation (DOT) for commercial

launches and also by NASA for some of their launches.
Coverage of $200 million is typically required for a

DoT licensed "large" launch and is rated at around
0.1%. For launches which use government facilities

where there is a risk of damaging government facilities,

the government requires that insurance be placed to

cover such risk. This coverage is typically rated at 1.0%
of insured value.

I acknowledge that insurance is a very expensive part

of your business, and it's scaled relative to the costs of

your hardware. If you can bring down the cost of the

hardware, if you can bring down the cost of the launch,

you will bring down the cost of your insurance. How
else can you do it? You can have deductibles written

into your policy. For a communications company that
has 20 transponders on their satellite, the designed

redundancy may permit a two or three transponder de-

ductible for example. You could ask for coverage for

total loss only: you can suffer incremental losses of your

capability, but only when you suffer more than a critical
level of loss is there is a loss declared, that is a total

loss. Rates for that would be slightly lower. Increase

launch vehicle and satellite reliability. I was amazed to

see a study done by NASA recently on all of the launch-

es--military and commercial--starting in 1964. You plot

on the ordinate the number of launches one by one and

on the abscissa the number of failures and you can draw

a straight line through it. There is no problem drawing a
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straight line through it, what does it tell you? In the last

thirty years, reliability has not changed in launch vehi-
cles in the aggregate in the macro sense. Decrease

market rate volatility. When you need insurance, you

probably need it within the next six months to a year.

You are at the mercy of the market forces that prevail at
that time, and because we are not actuarial business we

respond to market conditions. It's sort of Russian rou-

lette that maybe rates will be up at the time that you
need coverage. If you're lucky, rates will be down, but

that's more uncertainty than you want to have in your

business. How can we help that? It's really a case of
trying to get more risk into our business, to spread the

risks even more. We were very please several years

ago, when the U.S. Navy contracted with Hughes to

launch the UHF Follow On program of ten satellites. It

was a delivery-on-orbit-program and therefore Hughes

retained the risk of loss up until the point where they
point where they turned the satellite over to the Navy,
so that risk did come to the insurance market. That's ten

more satellites that help spread the premiums around to

"The GPS industry is one in which the

decrease volatility. One point of that, the first launch of

UHF 1 was destroyed, or it wasn't destroyed, it got to a
unusable orbit and so that was a total loss to the insur-

ance industry which was unfortunate, because that was

they most expensive of the ten UHF Follow Ons. All of
the nonrecurring costs for that program were lumped
into the value of that satellite. So in effect, the insurance

industry paid for the nonrecurring costs for developing

UHF Follow On. No, we can't stay in the business if
we do that for a number of programs, but here is a case

where it really worked out for the U.S. government to

have acquired, or to have procured their satellites in that

manner. We recognize there are a number of other

factors that go into it, but we encourage other govern-

ment agencies to look at that method of procuring satel-

lites. It will have a benefit to the insurance industry and
therefore to you. One fact before I sit down. Launch

and initial operations premiums collected by the insur-

ance industry 1991 and subsequently to current day:

$1.3 billion collected in premium for a net loss of $85

million. So recently, we have not been making money

in the launch business. We look as do you for ways to

make insurance a smaller percentage of your costs.

RANDY HOFFMAN: It's a real pleasure to be able to

share with you some perspectives on the commercial
development of a dual use technology. This amazing

technology is GPS. It's creating a navigation and posi-

tioning revolution and will be a key player in the ongo-

ing wireless communication revolution that we are

experiencing today. The commercial expectations of
GPS are high as evidenced by the comments that Ron

Brown, our U.S. Secretary of Commerce, made last

August. He said, "The GPS industry is one in which the

United States is the acknowledged world leader. By the

end of this decade, as many as 100,000 Americans will

be working in what will be a $5 billion industry."
Briefly, GPS is a world wide positioning and naviga-

tion system that's been funded by the U.S. government

to a tune of about $10 billion. It's a twenty-four satellite

constellation which was initially a military and national

defense system that was opened up for commercial use

in the early '80's. This access has created a number of
rapidly developing commercial markets.

The GPS industry is really made up of a number of
application-specific market segments. One of the newest

market segments, and this is a result of the price coming

down in the technology, is something that we call out-

door recreation, it's hunters, hikers, backpackers, fresh-

water fishermen. You can see from the market potential

slide here (Fig. SCE-3), that the number of participants

in these outdoor activities is significant. So, the compa-

nies in GPS have a lot of work to do to tap into these

literally tens of millions of potential consumers. Prod

ucts or devices such as what you see up on the screen

_" GPS MARKET GROWTH

Estimated Annual Worldwide Sales

---- _ 1 i i 1

* Includes approximately $50 million in Desert Storm sales.

SCE-3
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are being offered today in sporting goods stores, for
under $500 (Fig. SCE-4). These products can be found

._ PROFESSIONAL MARKET

End Users

Over 15 Million Professionals

_ GIS/Mapping

-- Government agencies, municipalities,
utilities, other public and pdvate entities

- Oil and gas exploration, forestry, natural
resource management, wildlife
conservation, environmental protection

_ Precision Survey

-- Three dimensional seismic, magnetic
and other geophysical survey/ng

-- Geologic mapping

-- Precise locating of air�water/ground
sampling sites

-- Field inventory management and
mapping for public and private utilities

SCE-4

AUTOMOTIVE/OEM MARKET

Vehicle Tracking

N: Fire

N_ Police

N_ Ambulance

_ Roadside Assistance

N" Electronic Yellow Pages

SCE-5

_- AUTOMOTIVE/OEM MARKET

SCE-6
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in your traditional sporting goods stores, such as L.L.
Bean, Bass-Pro, Cabalas, Gander Mountain, and soon to

be K-Mart, Walmart. You name the sporting goods

channel and it's there. If you take a close look at the

screen, it is not telling the user latitude-longitude, it's

telling him relative position, meaning the device knows

where it is and now how do I get to where I want to go?

My tree stand, my camp, my truck, whatever the case

may be. So, it's graphics that really are driving the

recreation market, as they are many other markets.
The marine market was really the first sizeable con-

sumer market that GPS was targeted at. It started back

in May of 1989. In May of '89, there was only six

hours of satellite coverage. Now, if you could imagine

being a GPS company and trying to get a consumer to

buy a product that costs about $3,000 that he can only

use six hours a day -- a very, very tough sell. Now,
with full coverage, there are almost 200,000 boaters that

are using portable devices like you see here in the high
seas and of course this devices can also be mounted.

Probably the largest market for GPS is vehicles.

There are really two applications. One is vehicle track-

ing (Fig. SCE-5). There are about 100 million commer-

cial vehicles world wide. The other application is car

vehicle navigation. The vehicle tracking market has
really been the first to take hold because of the uses of

it. Basically, vehicle tracking is: I own a fleet of vehi-
cles and I want to know where each one is at all times.

Typically -- in the simplest form -- you marry GPS
with a low cost communications link such as cellular

and report the position back to the home base! You see

this used in emergency vehicles as well Brinks trucks.
The next application, which is running a little bit

behind in terms of its adoption but will be here in full

force, is car vehicle navigation (Fig. SCE-6). That

means the user, or the driver of the car, wants to get

from point A to point B. There are about 300 million

personal automobiles in the world today so they repre-

sent a huge opportunity. Some of the configurations that

you see are an after market system which is installed in

a car already on the road. This happens to be a Toshiba

system. They originally started selling for about $5,000

three or four years ago. They are down to around $2500

today. Also, there is the factory installed system and
both the after market and factory installed system have

been selling in Japan for over about three years now.

There are about 500,000 of these systems in Japan, and

they are coming to the U.S. this year. Some of you may
have read the Oldsmobile announcement that in Califor-

nia they will soon be offering the Olds '88 with $2000

option for car vehicle navigation. The Sony corporation

has indicated that they will be introducing a car naviga-



tionsysteminto the U.S. market in 1994 for around a

$2000 price. Now, these systems get their GPS data

from receivers such as these, basically they are mod-

ules, an OEM market in this particular application and
this happens to be a Magellan ten channel receiver. To

give you an idea of the kind of focus that GPS is getting

from the Clinton administration, Ron Brown, our U.S.

Secretary of Commerce, visited Magellan last August.

He was there to preside over a signing ceremony that
commemorated an agreement between Magellan and

three large Japanese companies -- Toyota, Toshiba and

Nissan -- to develop and supply a ten channel GPS
receiver specifically for car vehicle navigation. This

particular deal could be worth $100 million over the

next five years for Magellan alone.

Another market for GPS is the professional market,

and really the professional market is composed of a lot

of vertical markets. Vertical markets such as geographic

information systems -- you're seeing GPS being mar-
ried with GIS software packages and 486 computers for

cost efficient data collection. You can see the way that
most municipalities under the current method store their

city infrastructure and its moving to the way on the

right (Fig. SCE-7). Another application is precision

survey. This is typically done in differential mode on a
real time or post processing basis. You can achieve

accuracies down to a centimeter and actually down to

millimeters in some applications. Another professional

application is land and resource management, that is
catching on in a big way and is tied in a lot with remote

sensing.

A group that has quickly embraced GPS is general

aviation. There are about one million active pilots and

400,000 airplanes around the world, on any given day

and what you see are several configurations in the gen-

eral aviation market. You see a panelmount capability,

panelmount GPS receivers in the general aviation seg-

ment (we're not talking commercial here) but anywhere
from about $1,600 up to about $5,000 for those that are

TSO'ed. The most popular configuration in general

aviation happens to be the portable moving map prod-

ucts. They can be strapped to the yoke and then taken

out of the plane so that the pilot can do pre-flight plan-
ning at home. This, from a volume standpoint, is signif-

icantly greater than the panelmount markets.

A large market for GPS is of course the military,
both from a commercial and a defense contractor basis

(Fig SCE-8). GPS receivers built on a nondevelopment-

al item basis or NDI, as the term is used, by commer-

cial companies played a major role in Operation Desert

Storm; Trimble Navigation and Magellan supplied it
over 10,000 portable receivers for the conflict. The
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favorite configuration in most of the military applica-

tions is one that is portable but also can be easily
mounted to a vehicle.

Now, with all this market potential, it's safe to say
that GPS is very, very dynamic and having been in this

market for seven years, I can certainly attest to that.

Growth has been very strong. We have seen it go from
$100 million to about $600 million in '94, and it is

being driven by two things. First, the availability of
satellites. Back in 1990, we had about eight to twelve

PROFESSIONAL MARKET

Geographic Information Systems

Current Future

SCE-7

_- MILITARY MARKET

End Users

Over 16 Million Armed Forces Personnel

_ All branches of the armed forces
worldwide

_.' Specialized receivers for ground
combat forces

-- Location, coordination and tracking
of troop movement and equipment

-- Time synchronization

-- Forward observation

-- Vehicle navigation, medevac, search
and rescue

-- Artillery targeting, fire direction and
support

SEE-8

hours of coverage during a 24-hour period which re-
stricted the market demand. Now in 1993 we have 24-

hour, three-dimensional coverage on demand. Another

major driving force for the market has been the decline
of prices. In May of 1989, Magellan was selling marine

GPS receivers for about $3000. Today, you can get a

product that is smaller, lighter and has more capability
for about $450, and if you were to plot this against the

price declines of VCRs, personal computers and cellular

19



SPACE COMMERCE '94 FORUM

phones, you would find the decline in prices of GPS is

happening much faster than these other markets (Fig.
SCE-9). In fact, a ten channel GPS receiver for OEM

purposes today is significantly below $200.

I_-" MARKET-DRIVEN TECHNOLOGY

Rapid

Price

Reductions

SCE-9

Adding to the dynamics, are a number of industry

participants. Over the last two years in particular, we've

seen the number of GPS products double from about

160 to over 300, and that certainly is going to continue.

GPS companies come in all sizes and shapes, like stand-
alone companies such as Astech, Magellan, or Trimble.
We also have divisions of Fortune 500 companies such

as Rockwell, Litton, Motorola and Interstate and of

course we have a whole bunch of foreign manufactures

from many different companies. You see companies

from Japan, France and Taiwan -- all are very fierce

competitors. Because GPS is a dual use technology,
there has been a real need to balance the commercial

needs off with the defense needs, and so the U.S. indus-

try has come together in an industry council to provide

technical assistance to U.S. government policy makers.
We've also seen a number of affiliated members, people

or associations that use GPS, as well as governmental

agencies that have a role in it.
To summarize, well GPS is a $10 billion system. It's

a shining example of true dual use technology in which
the commercial markets far exceed the defense markets.

It is also one in the which the U.S. has been recognized

as the world leader and is a technology that will partici-

pate in the wireless revolution through the integration
into a variety of other technologies, applications and
devices such as notebooks and communication devices. I

think its very safe to say GPS is going to become a part

of our daily lives.

Q&A Session

THERESA FOLEY: I think it's kind of interesting to

listen to the examples that the panelists sighted of gov-

ernment financed technology that has been successfully

commercialized or has potential to do so. I think I heard
Clementine mentioned, other SDI technology and GPS.

So, my question is why is it just a coincidence that all

of the stuff is Defense Department technology? How

come nobody mentioned anything that comes from the

civil space program as being a shining example? Is there

a message there?

BIRK: One of the NASA-provided technologies that has

very broad commercial acceptance is digital image

processing. I realize that many other agencies have
worked towards that development. Digital image pro-

cessing is being inducted into the Hall of Fame this

week and a particular software package, ELAS, was
inducted into the Hall of Fame last year. The technology

to process digital imagery has spread to the medical and
manufacturing communities as well as environmental

monitoring facilities management and other types of

communities using remotely sensed data.

example of tree dual use technology in
Which the commercial markets far exceed

" part of our daily lives.
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HO_-q_aAN: The GPS was fairly straight forward. What

happened, I think it's a knowledge issue in terms of
what is there, what exists, and what can I take advan-

tage of. The U.S. government was very straight for-
ward, they opened up GPS, they published the critical
information needed to take advantage of it, and then

they looked at private industry and said here it is you
decide what to do with it. What happened was you say

an explosion by the private sector which really we're
seeing today -- over 300 commercial GPS products. So,

I think a lot of it has to do with just knowing that the

technology is there. I know that Magellan in general has

looked at a number of opportunities to commercialize

technology, and it takes an awful long just to figure out
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what's there and then how to go use it. GPS was a little

bit different because it was so open. It was wide open.

QUESTION: If the government is going to be involved

in supporting many of these space programs and the

infrastructure, how do taxpayers get their investment
back? I would agree that in developing new jobs and

payroll for Americans certainly goes back into the pot,

but for foreign companies that perhaps use GPS infor-

mation to make profits on their own, it seems like the

American taxpayers don't get any return on it. I'd like

to discuss this as a bigger issue. If the government is
going to be involved in developing the infrastructure,

how do taxpayers get their investment back? If they
understand that, it might help these efforts.

BIRK: That question is particularly difficult to answer.

Many government investments in scientific technologies,
such as global change and mission to planet Earth, are

based on gaining a better understanding of the global

environment. Being able to provide opportunities for

U.S. companies to capitalize on these technologies is a

very important aspect of the U.S. taxpayer's benefitting
from the government's investment. These technologies

can support and strengthen our economic base, hopeful-

ly in priority over the opportunities available to foreign

governments. But space by its very nature is global, and

some leakage of technology and opportunity will occur
for other people to capitalize on around the world. It's

very difficult to restrict the ability for other countries to

gain from these investments. Hopefully, the emphasis

will be on having U.S. companies and taxpayers draw
the major benefits from these investments.

HO_WtAN: I think your question was a good one. Right
now the Congress is thinking about what it has to do for

the next GPS constellation replenishment and whether or

not there needs to be a change in how we go about the

procurement of that. It is a problem in the sense that it
is something available to the entire world which obvi-

ously is a very nice feature, but at the same time, the

U.S. tax payer is paying for that signal to be centered

globally. There are suggestions for possibly putting a

chip within every single GPS receiver that can be re-

moved or blocked until you pay a fee for it. That fee

would be provided to the U.S. government for example.
I don't how manageable that would be from a commer-
cial standpoint. Because there is a concern that the next

constellation will cost several hundreds of millions of

dollars and that the U.S. tax payers shouldn't be asked

to pay for the entire system--as it will benefit the entire
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world--I would expect to see some sort of legislation or

something within the bill that directs the Department of

Defense to rethink that position and see if there is an

alternative way they can do it. Clearly, it is an interest-
ing time for GPS as it's being faced with the next pro-
curement of satellites. There are a number of studies

that are going on right now to address that question.

As you pointed out, the American tax payer is get-
ting a significant amount of benefit in the sense that we

are going to create a $5 billion year industry that in the

year 2000 will create about 100,000 jobs in the United

States. The companies involved in GPS are paying a
significant amount of taxes. I know I write the check

every quarter to Uncle Sam and my checks aren't as big

as some of the other companies are. I think the key here
though is what we have is an infrastructure. The United

States has traditionally done this to build other infra-

structures which other countries have relied upon. But I
think it brings up a larger issue in that the United States

GPS industry is currently the recognized technology
leader. We should be put in a position to continue that

leadership and I think that the proper role of the U.S.

government is to ensure that we have a level playing

field in the rest of the world. If we have a level playing
field in these other markets where GPS is springing up,

whether that's Japan or France, then we will succeed in

a very big way. If we see markets blocked overseas,

then I think that's where the American tax payer really
takes it in the wallet.

The study I mentioned regarding putting a chip in

every receiver showed that the expense of managing that

program far exceeded the revenue. I guess that is a job
creation issue as well, but GPS from a commercial

standpoint has rapidly exceeded the expectations of

anybody in the Department of Defense, to their plea-

sure. It now has Department of Defense national con-

cern, as well as a real large commercial industry sup-
porting of this kind of infrastructure.

QUESTION: How deep is the underwriter's pool? Is

there sufficient coverage to protect a robust commercial

space industry?

HAUCK" I think that the lesson to be learned is the one

that you saw in the graph. In the mid "80's, the flight of
capital away from space insurance was rather dramatic.

Yes, there is sufficient capacity in there as long as there

is an opportunity. No guarantee, but an opportunity to

make a profit. This has not been a good business to be
in recently because for the last three or four or five

years we've lost money.
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QUESTION: When Walmart starts selling GPS receiv-

ers, where do you see the price being? In other words,

how low is that basic GPS receiver going to be in a year
of so?

HOFFM_: That's almost like trading in the commodi-

ties market, almost, you want to know where the price
is going to be. I think that you will see GPS receivers in

the boating market next season for about $299, but

don't let that stop anyone from buying a GPS receiver

today. Actually, I think the price is going to settle into
the $149-$199 kind of price range. The real cost drivers

of the devices themselves are no longer the actual tech-

nology it's the LCD graphic displays, the controllers,

the memory, those kinds of things that bring the appli-

cation specific capabilities to the product that really

dictate the cost now. Just a straight GPS receiver, that

doesn't have any bells or whistles or button to press on
it costs less than $100 now.
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A TIME OF CHANGE

There is no question that an end to the Cold War era
has created obstacles for those who have devoted entire

careers to the defense and aerospace industry. Budgets

are being cut drastically, the Big Bucks government

customer that kept us in business for decades is no

longer interested in every clever idea we have for new

weapons, aircraft and spacecraft, and we're told at

every turn to change our ways of doing business or shut

the doors. In the end, every executive, scientist, engi-

neer, technician, specialist, cost analyst, mechanic,
secretary, custodian, officer and enlisted person who

works for an aerospace company or the U.S. military

services wonders if his or her job will be the next to

disappear. Even the lawyers are looking a bit concerned

these days -- and they thought they were indispensable!

But the same people that made aerospace one of the
most technologically advanced businesses in the world

can change and apply their expertise to new challenges.

Of course, there are obstacles to that process, as well,
and we'll look at those later.

Times of stress and turmoil, while unpleasant, can

also offer new opportunities. We now have an opportu-
nity to rechannel some of the tremendous expertise and

technology resident in our companies, federal laborato-

ries, weapons and spacecraft and put it to use in the

commercial sector. Over the last year, we at Aviation
Week have devoted considerable time and effort to

developing new ways to facilitate that process. We

instituted a new monthly section of the magazine devot-

ed to "Technology Transfer," and we're working closely
with our parent company, McGraw Hill, to develop an

online database that could help industry tap the re-
sources of federal labs.

Today, though, I'd like to look beyond tech transfer

issues that Congress, the Administration and more than

700 federal labs are wresting with, and focus on non-

traditional ways the space community might capitalize

on its technology and expertise in this new age. There

are a staggering array of opportunities for applying
these resources to areas of industry and everyday life

that, so far, have had little association with space. There

are billions of dollars waiting out there -- not just in

this country, but around the world -- for anybody will-

ing to invest the time, effort and expense of developing

these nontraditional markets.

NEW CHALLENGES = OPPORTUNITIES

These wealthy outlets for satellites, sophisticated
sensors, launch vehicles and communications networks
are all around us. But we have to take our blinders off

to find them. Some of the most-obvious sectors already
are benefiting from technologies that spun-off from

aerospace and defense:
• Medical

• Manufacturing in general

• Retailing
• Airline

• Food processing/packaging
• Telecommunications

A lot of good tech transfer stories are coming out of

these, and we'll see many more. But let's take a look at
some not-so-obvious areas:

• Trucking

• Travel industry
• Railroads

• Resorts

• Ranching
• Farming
• Paper industry
• Textiles

• Recreation and Entertainment -- fishing, hunting,

hiking/camping, cycling, boating, skiing, flying, scuba-
diving, video games, movies & television.

in:the world can change and apply their

: expertise to new challenges.

Illl Ill II I I I Ill I I I

Finding the space connection may not be obvious,

but kick your imagination into high gear and dig below
the surface just a bit. If we do a little brainstorming, we

find some interesting possibilities. Let's take a couple of

real down-to-earth examples: ranching and farming.
How could a Texas rancher who runs a thousand cattle
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make use of space-related expertise or technology? How
about:

• Personal communication devices -- a cellular

phone/portable computer/digital video camera built into

one pocket-sized box carried by every ranch hand on the

spread. Here's a guy trying to figure out why several
steers are dead or sick and what to do about it. With

one of these Star-Trek devices, he not only can talk to

the veterinarian 50 miles away, but also send video clips

of the animals or surrounding plants that might be the

culprit. The vet can send a data file back to the ranch
hand, providing instant guidelines for things to check or

step-by step- emergency treatment. Satellites, or other

wide-area-network systems, provide the link.

• Tracking network -- Inexpensive sensor systems

attached to the neck of every steer and heifer automati-

cally transmit that critter's GPS-derived position to the
home facility or base camp. Presented on a graphical

display of the field or pasture, icons show a rancher

where all is livestock is located. Does he really care

where those cattle are -- at least, enough to spend mon-

ey on hardware like this? Some days, maybe not. But if

a blizzard is bearing down on him, knowing exactly

where those cattle are can save precious time in getting
extra hay to the herd, or moving it to a sheltered area

before the storm strikes. That knowledge, which enables

efficient action, goes straight to the rancher's bottom

line if it prevents the death of 10-20% of this livestock

every winter. If temperature, motion, or health-monitor-

ing sensors are embedded in that device the steer is

wearing, the rancher can tell how the herd is faring

during or after the storm. That knowledge also goes
beyond saving cattle. Not having to send a hired man

out into a blinding snowstorm to look for, feed or car

for hundreds of cattle spread over several square miles

of land translates directly to a personnel safety and

liability issue.

Is there enough of a cattlemen's market out there to

justify developing such devices, using technology al-

ready in our labs and on orbiting spacecraft? Well, beef
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is a global market, for sure. Cattle are raised in the

U.S., Europe, Australia, South America, Africa, and

the Far East. And beef production is a cutthroat busi-

ness. If a rancher can hold his costs down, mitigate risk

and improve is yield -- measured as full-grown,

healthy, fat cattle delivered to market -- then he's inter-

ested in what you have to offer.
And, if you build these devices and the associated

communications networks in a modular, easily modified

architecture, that most definitely IS a huge market. A

similar device mounted in every school bus in the nation

might ensure the timely rescue of 20-30 kids when the
bus gets stuck in a snowdrift in eastern Colorado. There

are some situations where the o1' two-way bus radio

may not be enough; we might like to know exactly

where the vehicle is. Or consider attaching a scaled-

down version of your livestock location/tracking system

to a dog or cat's collar, or embed it in a bracelet each
child wears to school, and you'll have every pet owner

and parent in the nation paying attention -- if its cost is
reasonable.

• Farming -- it'snothigh-techyet,but agriculture

couldbenefitenormously from spacesystemstechnolo-

gy. Modern tractors,combines,and plantersalreadyare

outfittedwithaccelerometers,straingages and micro-

processors.What elsecouldyou add to make these

machinesmore efficient?Considerthosegiantcircular

irrigationsprinklers:Istherea way, usingfluid-flow

modeling expertise,to redesignthenozzlesand optimize

waterdropletsize,ensuringmore waterreachescrop

rootsinsteadof evaporatingor blowing away?

A good bit of farming involves cutting plats. How

could lasers, or high-pressure-water cutters -- the same

ones we use to precisely trim composite materials -- be

used to cut weeds, wheat, corn, oats, barley, milo or

other grain stalks, and do away with blades that have to
be replaced or sharpened?

Any way to survey a wheat field and quickly deter-

mine if it's too green or too wet to cut? U.S. space

companies have developed the best remote-sensing

equipment in the world. If we're smart enough to scale

it down, package it to survive out on the prairie and

produce it economically, we could revolutionize U.S.
agriculture, then export the same know-how. For exam-

ple, mount a multi- or hyper-spectral sensor package in

a drone (Burt Rutan would be glad to design and build

one for you), fly it over a series of fields, run the data

through a processor, and send a digital picture of each

farmer's crop land to his personal computer. That snap-
shot shows the farmer what the moisture content is in

each grid of his field; highlights areas that need another
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dose of fertilizer; and alerts him that a patch of nasty
bindweed is growing in one corner. That information

could determine where and how much to irrigate, as

well as when to spray, cultivate and plant. You build
several UAVs, outfit them with space-derived systems

and sell services through local farmers cooperatives.

Your customers subscribe for periodic overflights and
data dumps at a fiat fee, and can request special flights

as necessary.
Team up with the Farm Bureau and farmers' cooper-

atives, using their expertise to develop an end-to-end

systems that will truly help their members. When you

feel you understand agricultural operations and needs,

approach the Case and John Deere companies. Work
together to integrate your systems with their machinery

and you'll both prosper while serving the farmer better.

Now your internal _Skunk Works" is on a roll. Your
people are looking at far-out concepts for taking space

technology down to the farm: Placing in-situ sensors in
cotton fields, tuned to detect the presence of weevils

while ignoring wind, dust, crickets and other distrac-

tions. Using exotic electrostatic technology to stimulate

crop growth and prevent disease. Or microwaves to kill

grasshoppers, cutworms, horseflies, fire ants, mosqui-
toes, and killer bees.
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Finally, don't overlook the farmer's home-place --

or your own home, for that matter -- specifically the

bathroom. How can aerospace technology find its way

into the bathroom you ask? Well, Dow Chemical recent-

ly announced a new substance with minimal adhesion

properties. Nothing sticks to it. They think walls coated
with this stuff could cure the graffiti problem in cities.

Let's take a hard look at processes for non-stick coat-

ings we use in spacecraft or sensor production. If you

find a way to treat a bathroom sink or shower wall, and

guarantee that the treated surface will require little or no
cleaning, you'll be the next recipient of the Housekee-

per's Nobel Prize. If you can bottle the stuff and sell it

in grocery stores for $4.99, you just might make enough

to finance new experimental satellite ventures.

GOVERNMENT -- OBSTACLE OR PARTNER?

Those of you from government agencies and the
uniformed services have a vested interest in the com-

mercial success of these companies, as well. After all,
you've been the customer for satellite and launcher

companies, and they've met the challenges you gave

i:i_i:_i_i:i:_:iii_!_!_!i_:iii!iii_iIi::!:!'i:::i::iii ;!: _ : : ; i:i!:_:: : _:i:::_:i_i_;:i _{_i::¸_: i̧ : ; ::: _: i ¸ :
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them. If these companies go out of business, you have

fewer options -- or, someday, maybe no options -- for

developing and orbiting advanced milsats, comsats, and

earth observation systems. So, preserving the nation's
space industrial base is vital to government interests.

How can you help do that? Several ways: within

budget constraints, you can support projects that demon-

strate real potential for dual-use applications. Encourage

modular construction from basic building blocks as
opposed to custom designs. Adopt standard bus architec-

tures. Be proactive in pushing materials and resources

between military and commercial projects.

The most important thing you can do, though, is
change some black-hole attitudes. Start breaking down

the thick walls of over-classification and secrecy. Yes,
there are projects and capabilities that have to be pro-

tected, but the pendulum has swung way to far into the

black world. And it's hurting us on the economic front.

Industry needs technology that's locked behind those

black doors, and needs it now. There are two camps in

the black world -- proponents of carefully transferring
technology to the outside, and those that say "Never."

Unfortunately for the U.S. economy, the latter are still

in control. And they are the ostriches that will protect

every aspect of their silver bullets, even as the industry

that created those bullets shrivels and dies. Let industry

leverage the technologies of electrostatics, sensors,

communications, software and the results of your medi-

cal research. The nation can use it to great commercial
advantage, just as you have for national defense purpos-
es.

Other government related obstacles to technology

commercialization include liability laws and congressio-

nal pork. We can no longer afford either. Industry

absolutely must have reasonable protection from oner-
ous, frivolous lawsuits that sap financial strength and
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inhibit risk-taking. Where would the computer industry

be today if it was hobbled by the same liability threats

that killed general aviation in this country? Without

preemptive action, trial lawyers and their attorney bud-
dies in Congress will destroy technology transfer and

maybe commercial space before either gets out of the
starting blocks. We can't let that happen.

Congressmen, the nation can no longer afford to let

each of you take hugh chunks of bacon home to your
districts. You, too, need to assume a new sense of

responsibility if defense and aerospace technologies are
to become winners in a commercial environment. Learn

to just say NO to constituents that insist you throw a
few government bones their way. The sooner our indus-

try decides its future lies in the commercial world, not

in lobbying congress or the Pentagon, the healthier the

entire industry will be.

COMMERCIAL OBSTACLES

To prosper in today's economy, aerospace companies
have no choice but to change and do it quickly. Some
actions we must take:

• Up-end the stale, conformist, hierarchial organiza-

tion of the typical defense/aerospace company.

• Tap the imagination and creativity of our people.

Change our cultures to encourage innovation and a

commitment to cost-effective, quality approaches to

every daily activity.
• Restructure our systems of incentives and rewards to

meet these goals. Reward our people for their ideas up-

front. Don't wait until the ideas become a new product

or business. Intel Crop. immediately pays its employees

for ideas that look promising, whether they actually pay

off later or not. Result? Intel people come up with a lot

of new ideas. And the company stays ahead of the pack

in developing microprocessors, one of the most competi-
tive businesses on Earth.

• Give our staffs the time and freedom to think. Dis-

card useless paperwork and "production output" matri-

ces. Instead, encourage new-idea generation.

• Look for ways to adapt our existing technologies or

expertise to new applications. Send your scientists and
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engineers out to learn about other industries. Let them

ride the highways in a tractor-trailer 18-wheeler for a

few days. Spend some time with a rancher, farmer, road

construction worker, railroad engineer, and nurse.

Northrop and the Air Force sent engineers to North
Dakota in the winter to see how fiightline troops main-

tain bombers. What they learned resulted in very practi-

cal changes to the B-2 bomber design. Your people will

bring back the same practical understanding of real-

world trucking, farming, etc. Of course, checking out
the travel, resort, and recreation possibilities might

require the expertise of top managers and chief engi-

neers, I suppose! You never know what terrific applica-

tions for high data-rate burst communications you'll find

in Aspen or Vail!
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• Be willing to risk. Nothing so effectively kills a

nascent corporate culture of creative thinking and indi-

vidual empowerment than a timid, no-risk, low-budget

approach to new business ventures. If the mahogany-

row chicken-littles, lawyers and chief financial officers

have the final vote on bold initiatives, you might as well
close the doors and retire now. There's no such thing as

a sure-deal when changing from a single-customer,

meet-the-spec-and-get-paid, cost-plus environment to the

rough-and-tumble, run-faster-than-the-other-guy world

of aerospace we compete in now.
GOOD LUCK!

Q&A Session

Q_ION: What are the mechanics? How do they

get out? You say we should get people out of industry

out into other areas. How do you do that?

MR. SCOTt: I think we just have to pick an area that

we think might have potential and start talking to people

in that industry. As Dr. Mary Good, Undersecretary of

Commerce for Technology, has said time and again, we
have heard it over and over. Tech transfer right now

anyway is still a contact sport. You have to get out, talk
to these people. It is a very uncomfortable thing for us

to do. We are much more comfortable talking to each

other because we all talk the same language, but new



marketsreallyaren'tdeveloped that way.

QUF__ION: In this market that we see here today

obviously there's no customers, no products and that's
the philosophy most of the commercialization would like
to take. However, what do think in terms of an overall

percentage investment into initiative, should go into

identifying with the customer, generating the require-

ments of the very bottom line, and then propagating that
back into your product?

MR. Sc(yrr: I don't have an answer on what the per-
centage should be. I've seen a number of targets

different companies are using some that probably are

proprietary. It is an individual decision, because you
will have to weigh the corporate culture in terms of

what risks you are willing to take how much under the

gun are you? Probably when times are gone, it's easier

to devote those resources, but typically we don't during

that time. Typically we are to worried about getting the
product out the door in one form or another. There is

no easy answer to that. I think you have to stay right at
home. I think you have to decide those things inside.

OBSTACLES & OPPORTUNrrIHs TO SUCCESS
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NASA's Commercial Technology Mission --

A New Way of Doing Business: Policy & Practices

Gregory M. Reek

Acting Associate Administrator

Office of Advanced Concepts & Technology

NASA Headquarters

Syed Z. Shariq, Ph.D.

Director, Office of Commercial Technology
NASA/Ames Research Center and

Deputy Chair of NASA Commercial

Technology Management Team.

Gregory M. Reck, NASA acting associate adminis-

trator for the Office of Advanced Concepts and Tech-
nology chaired the Space Commerce '94 session on

NASA's Commercial Technology Mission - A New
Way of Doing Business: Policy and Practices. What

follows is a summary of Reck's opening comments.

Reck told the audience that NASA was merging the
Office of Space Development with the Office of Ad-

vanced Concepts and Technology. The merger actually
began six months ago and the proposed NASA Fiscal

Year 1995 budget reflected the merger.

Post-Cold War changes around the world have impacted

"every aspect of what we do." Every new project has to

be evaluated on how it impacts the global economy -

not only scientifically but economically. NASA needs to
evaluate those impacts as the agency structures research

and development programs and that NASA officials
aren't sure how evaluations will be handled.

The Clinton Administration has changed his office's

framework and priorities - changes reflected in the
Fiscal Year 1995 and 1996 budget process. He sees a

shift in priorities from defense missions to civil mis-

sions. "We can anticipate a balancing in the budget from
a disproportionate share towards the defense mission
objectives toward more of a 50-50 balance with the civil

agency programs."

The future of technology programs in an era of

diminishing budgets may depend on dual use applica-

tions. "Virtually every new initiative we put forward -

even as a proposal at this point - is immediately queried

by the perspective industry. Will industry support this?

Is this the kind of program they are going to find use-
ful?" Customer service and customer satisfaction are

now major concerns in NASA.

The federal government "is going to have to figure

out new ways to work with state and local govern-
ments." NASA looks for more local resource involve-

ment and the participation of local economic develop-
ment organizations which seek "opportunities transfer-

ring our technology, using our technology and moving it

into a broader spectrum of applications."

NASA is actively working with the defense commu-

nity to identify space technology in all defense agencies.

This is "very helpful in looking into and identifying

where the federal investment and R&D is going."

National laboratories - energy labs and even NASA
labs - are struggling and being re-evaluated for

strengths, weaknesses and core capabilities. Research

universities face new challenges as NASA curtails funds

for those activities and seeks new ways of supporting

universities. "We are going to have to look for other

ways and other means of assuring that we have a con-

tinuing flow of skill and talent into our programs in the
future."

The Civilian Industrial Technology subcommittee of

the White House Office of Science and Technology
Policy is concerned about the space communications

industry, specifically the part space-based assets play in
future information infrastructure and communications
structure. The subcommittee is interested in dual-use

programs, tech reinvestment programs and manufactur-

ing activities. The subcommittees are going to have an
increased role in both oversight and coordination of new

budget cycles and new budget initiatives of agencies like
NASA. This involvement will focus on how federal

research and technology dollars are impacting the econ-

omy and other priorities identified by the Clinton Ad-
ministration.

NASA's recently released National Performance
Review contained five or six recommendations. One

principal recommendation dealt with technology transfer

and contained "a number of very specific recommenda-
tions." Action plans have been developed and NASA is

pursuing those recommendations. One of those, based

on earlier comments from the Clinton Administration,

directs NASA and other federal agencies to devote 10 to
20 percent of their research and development efforts to

partnership with industry. One change will involve

providing NASA research centers more flexibility in
dealing with technology transfer and commercialization
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activities.

NASA's vision is to pioneer, with industry, the

development and use of space technologies to secure

national economic competitiveness and to support space
missions. The agency also is working towards national

economic competitiveness, including technology trans-

fer. Technologies that could benefit from this new poli-

cy include space communications, expendable launch

vehicles, and emerging or growth industries such as
earth remote sensing and microgravity materials pro-

cessing biotechnologies. "The mission is to stimulate the

development and transfer of space technology to pro-

mote the creation of new knowledge in support of
NASA mission jobs, products and industries in support

of the commercial and economic goals."

l lllll li,l ii,i,iliilimiiii"i .......i ............ ...........'.....................................................:.......

NASA has three objectives: to develop new and

innovative space technology to improve the performance

and lower the cost of future space missions; to enhance

established and growth commercial space industries by

proactively developing, demonstrating and transferring

NASA technology to aerospace and non-aerospace cus-

tomers; and to develop technology to revitalize access to

space.
In line with these objectives, the NASA Technology

Investment Act of 1994, recently introduced in the

Senate, will strengthen the link between NASA's aero-

nautical and space programs leading to jobs for Ameri-
cans and economic growth. The highly successful Space

Hab missions of 1993 and 1994 are good examples of

how industry can work with NASA.

Another NASA program being closely reviewed is

the Centers for the Commercial Development of Space.

The program review focused on the commercial support

each center receives and the role and extent of industry
involvement. The outside review identified "centers that

fell short" and weren't worth rebuilding. The Fiscal
Year 1995 budget cuts funding in some CCDS pro-

grams, but it includes "about $70 million worth of new
work in it."

"I think we are moving forward in other areas and I

think those are going to be important to commercial

applications and commercial industries that can form the

3O

core of a new commercial space business in the future."

NASA is trying to find cases where the return on the

dollar is less than it should be and reinvest that money
into programs it feels will be productive in the future.

Several of the topics Reck addressed in his opening

statement are covered in greater detail in the following

pages.

DR. SYIgD Z. SHARIQ" Field Center Practices

We at NASA are beginning to focus on the economic

contributions of NASA developed technology to the

national economy at large. In the past, our technology
transfer efforts were primarily after the fact. The longer

we looked at the process, the more apparent it became

that our approach was reactive in nature. In the post
cold war era, it was clear that this was not sufficient.

So, in November of 1993, we pulled together a group
of people from the across the agency to form the NASA

Commercial Technology Management Team (NCTMT).

What follows is a summary of the accomplishments and
goals of this team as well as a list of those involved and

what we are up against in the future.

Greg Reck, Acting Associate Administrator for Ad-

vanced Concepts and Technology at NASA Headquar-
ters has pointed that there are many changes facing

NASA and its counter parts in the private sector. Our

challenge at NASA is to identify commercial applica-

tions of new and existing technologies and the industrial

partners needed to bring these technologies to the mar-

ketplace. In doing so, we can improve national competi-

tiveness, improve the quality of life for everyone and

create new jobs. This is especially true today when so
many companies are downsizing and facing increasingly

tough competition.

This is really what the NCTMT is doing, seriously

looking inside the agency at what our role is and how

we can contribute to the economic security of the na-
tion. The team membership is representative of practi-

tioners of technology commercialization and technology

transfer from all ten NASA field centers and six pro-

gram offices. These team members were selected by
their center directors or associate administrators to

speak for their organizations. Additional contributions

were provided by headquarters staff with many years of

experience in technology transfer and related issues. We
also brought together a dedicated staff to work with us.

Since beginning this activity under the leadership of

Greg Reck, we have moved fast to develop an under-

standing of the commercialization process and a re-

sponse that can be implemented without delay. One

unique characteristic of this team is that it's strong bias



for action.Wehavenot just put ourselves to task to

study things but have committed to implement what we
can right away and, at the same time, plan for further

implementation down the road. We have completed

what we call Phase 0 which included study, analysis,
planning and some implementation. Additional plans

have been laid out for Phase 1, which runs through the

end of this fiscal year, and Phase 2, which is fiscal year
1995 and beyond.
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We are also thinking about our role beyond the next
couple of years and beyond our traditional customers.
The major challenge before us is how can NASA con-

tribute to national economic strength while performing
its mission to explore space. With somewhere around a

few billion dollars in annual revenues, the space indus-

try is only a small, yet still important component of the

well over $6 trillion national economy. Clearly, there-

fore, if we intend to maximize NASA's national impact,

we must consider our relationships with many non-aero-
space industries as well as those with our

traditional partners.

There are a multitude of NASA-developed technolo-
gies and world-class facilities which can contribute to

the creation of competitive products and services and,
ultimately, lead to job creation. NASA has an arsenal of
brain power both within the civil service and from our

contractors. NASA has a broad portfolio of world-class
research and test facilities, many of which are one of a

kind. Across NASA, we manage more than $14 billion

a year in technology investments. The questions is how

to make all of these assets successful in making a differ-

ence? Our answer has been the old technology transfer

paradigm as described by Greg Reck, reactive and as an
after thought.

To be sure, NASA's primary responsibility is to

explore space, in all connotations of that phrase. In the
past, we first do the mission, then the tech transfer. We

think that there are more efficient ways to do this.

Often, much of the technology is not even commercially
relevant because by the time NASA has finished devel-

opment, it is either obsolete designed such that the
necessary re-engineering to make it marketable is cost

NASA's COMMERCIAL TECHNOLOGY MISSION

prohibitive. What we want to do is change the whole

"post development diffusion" approach. We want to

think about commercial technology not just technology
transfer.

NASA must purchase as much technology as it pro-

vides to the outside world for commercial purposes. So

we must think about commercial technology as a two

way process. This is the commercial technology mis-

sion. It is not just a transfer mechanism, but the way the

we conduct our business. So clearly, the new way of
doing business must incorporate practices that are ac-
ceptable and relevant to the private sector. We have

given a lot of thought to six new practices which will

perform in this way and we are now implementing
them.

Another major difference between the past and the

future is a clear acknowledgment that NASA cannot

create jobs. With NASA-industry partnerships, however,

jobs will be created in the private sector. The private

sector is really a partner in the business process to raise
capital, to hire people, to manufacture products, to

provide services, to sell these offerings and to perform

all other aspects of the free market system. NASA

cannot efficiently perform these tasks but we can play a
significant role in technology development.

In the past, our practices were responsive to private
sector in a way that private sector was treated as a

supplier to NASA. We would buy goods and services,

and that approach made the private sector serve us. The

future will be different. In the future, the private sector

is an equal partner. The private sector must bring its

expertise not only in technology development but also

into the early planning process through product develop-
ment and marketing. This is a collaboration as reflected

by the new practices.

Most of this work that we are doing will require us

to think differently about technology commercialization.

Within NASA, we must understand how and why a
profit is made. Few would be surprised to know that

there are not very many people in this agency that can

evaluate a business plan. Not very many of us have

gone to business school. That will have to change if we

are going to work with the private sector as an equal
partner. We need to understand how the private sector

thinks and how it lives from quarter to quarter and year
to year with the financial commitment to its sharehold-

ers. We have to understand that language. Once we start

looking at the infrastructure of these business practices,
we realize that this will require a systematic look at and

change of many of our current practices. Practices like

dual use technology development or industry partner-
ships are easier said than done. Unless there is institu-
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tional infrastructure throughout the agency to support

this mind-set, these new ways of doing business will

always be done on the margin. And if we keep doing

things on the margin, we will simply repeat history and
not be responsive to the challenges ahead.

III .........

To develop a successful plan of action and begin

implementing it, we created six sub teams within the
NCTMT to look at specific institutional infrastructure

requirements for these new business practices. These six

teams developed implementation plans for; marketing,
metrics, policy, training, electronic network and com-
mercial technology practices. The activities of each of

these teams follows along with a status of their activi-
ties.

First we looked at the advent of lnternet and likely

evolution of information systems and technology. We
found that we need to be linked with our customer and

they to us so that information can be disseminated very

quickly. We know, for example, that some of the infor-

mation NASA generated in the past has literally taken
years to get into the hands of our customers. That kind

of delay is not only unnecessary but unreasonable and

unacceptable. We put together an in-house group of

people who could demonstrate a new way to provide

information to our customers. They were able to very

quickly create a system which provided information on
the NASA SBIR (Small Business Innovation Research)

program, technology licensing, NASA publications and

many other programs. In the near future, we will use
the Internet and the NASA commercial technology

network to solicit proposals, receive bids, collect met-

rics data and other business activities. Collectively, we

refer to these practices as "electronic commerce." They
offer a multitude of opportunities to improve the quality

and quantity of NASA's offerings to the country. This
activity represents the very essence of the Administra-

tion's national information infrastructure policy and can

serve as an implementation prototype.

In the marketing area, we looked at how NASA can
be more relevant to non-aerospace industries. We have

diligently supported our aerospace industry customers in

the past. There have always been, are now, and will

always be significant opportunities in the aerospace

industry for NASA to make a positive contribution.
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However, there are many exciting opportunities in other

industries where NASA developed technology or NASA
facilities offer unique capabilities. The question is, how

can we proactively approach these opportunities in a

systematic way? Our team is now in a position to deploy
resources from across all NASA centers enable us to

meet the needs of non-aerospace industry. For instance,

we have already put together a

response to the health industry in this area. This cooper-
ative venture offers potentially huge cost savings to the

nation in the years ahead.

In the metrics area, we are very conscious of the fact
that we must measure our progress. Measuring the work

we do is only a start. We must also link our commercial

activities to job creation, productivity improvements and

economic competitiveness. This requires development of

a process to systematically collect information and then
use it to make informed management decisions about the
allocation of scarce resources. It is essential to the suc-

cess of NASA and each of our programs that manage-

ment decisions are made with the benefit of quantified
data. As our plan begins with information collection, it

continues with development of a economic model to

forecast the impact of various investment plans. This

will aid in making investment decisions where there is

no existing data to use.
In the policy area, our customers have indicated their

desire to see some new partnership agreements material-

ize very quickly. As we brought these agreements into

effect, it became clear that our system was not geared to

respond quickly to some of the emerging questions. In

response, we developed a policy document which clearly
explains the significant attributes and implications of

several key agency policies regarding commercial tech-

nology. This collection of policy represents an institu-
tional innovation as well as a reference document that

will be kept up-to-date for quickly answering questions.

Regarding partnership practices, it is very clear that
the dual-use partnerships are going to be a key means

for NASA to imbue the benefits of its knowledge with

the private sector and vise-versa. To do so, we must

first make our potential partners aware of existing op-

portunities for cooperation. We are working to identify

current program partnership opportunities and dissemi-

nate this information. Along with partnerships, we are
also looking at small business development. We are

trying to strengthen the NASA SBIR program where
selection criteria will be balanced between technical as

well as commercial merit, including the ability to follow

through with product/service marketing. One other

among many practices worth briefly mentioning is re-

ferred to as contractor-grantee technology commercial-
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ization. About 80% of NASA's funding goes to directly

to the private sector. It is critical that the technology

developed by contractors and grantees has commercial

applications identified early in the design and develop-

ment process.
Finally, the Vice-President's National Performance

Review rightly noted the need to train people inside
NASA to understand better the business world and train

them in the commercialization process. In this regard,

we have a commercial technology guidebook drafted to

be distributed to NASA and contractor employees in

addition to a thorough training program. We simply

cannot expect people to understand and effectively use

new resources and tools without training. The new

commercial technology mission requires that a portion

of the workforce be provided with skills that they have

not previously needed. This training program aims to do
just that.

Without question, we have a great deal to do. How-

ever, we have already accomplished a great deal in the
last six months. We have put this together and we will

be going forward and making it richer, and also useful

in the sense of electronic commerce. Also, each NASA

center has already or is in the process of setting up an

organization dedicated to lead these activities. Each with

their center director's attention and support. More than

one hundred individuals are already on board. We are

on our way and look forward to continuing to fully
exploit the potential for NASA's contributions to the

nation's economic security. The NASA Commercial

Technology Management Team demonstrates that this

agency can pull together to do the job that needs to be
done.

Q&A Session

THERESA FOLEY: Both of your presentations were very

interesting, but it seems to me that the emphasis was

very much on management and process and in trying to

listen to some tangible description of what the end

results would be, I had a hard time honing in on that.

So, I thought I might ask either of you, could you per-
haps project yourself out one year from today coming

back next year, what will you have done that will have

made you relevant to the U.S. economy in the next year

in a way that encourages these policy makers to give
you another $600 million in the '97 budget?

RECK: Certainly an important part of what Dr. Shariq
has described and in the other aspects of the commercial

space mission, we are trying to develop metrics that we

think are sensible and realistic. Metrics that indicate

intermediate positions and progress that is going to be

indicative of the fact that we are moving along in mak-

ing progress and will secure we hope future budgets.

Certainly, from the standpoint of budgets, the budget

pressure is not going to get better, it is going to get

worse and we all know that. We are going to have to be

able demonstrate to people that were have goal that they
can relate to and then demonstrate that we are making

progress along those goals. We are trying to establish
what we think are reasonable metrics associated with the

tech transfer activities that Dr. Shariq has described,

that will include more than just counting the number of

agreements, but will get into the value associated with

agreements. We will get into the amount of outside

investment and participation that we have in those agree-
ments, as well as beginning to track the number of jobs,

the _nology developed by contractors and
_antees has commercial applications identi-

: ::: .... :: :

fled early in the design and

: development process.

- . : ..- . .....

products, revenues that are associated with those as
well. In fact, part of the national performance review
recommendation associated with tech transfer has in fact

told us that we are going to be putting those metrics and

systems into place. A part of what our team is doing is

developing a process that for the first time is going to
be uniform across all the centers and we have now done

that. We have put the algorithms in place that are really
going to be required so each center is doing its book-

keeping in a consistent way. Many of the centers have
done this kind of thing in the past for tech transfer, but

in fact we need to have it done consistently across the

agencies so we can report results in a consistent man-

ner. To the extent, that we can make projections on

those, I think we will try to do that. The team hasn't

reached a point yet as saying we expect to double or

50% in increase specific metrics next year, but I expect
that very shortly we are going to try to develop those
kind of figures based on what we feel is realistic. We

have started progress and started efforts along a number

of areas that Dr. Shariq or myself have not time to

comment on, but we think we will be able to project

those to identify when those are actually going to mate-

rialize into technology efforts, so that we will be able to
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put numbers down on that. In the commercial areas, it

is going to be more difficult as I indicated and have
been trying to work to convince people. I think that in

times in the past and we have talked about space com-

mercialization from the standpoint of new business in

particular that we have been perhaps a little ambitious in

predicting in just when new products are going to mate-
rialize. Perhaps to enthusiastic, in promising when the

business would flourish. In fact, we have seen some

limited progress against goals and we are putting road

maps in to place for each of the CCDS products that we
have identified and we have identified those in biotech-

nology, materials processing, electronic components and

materials and in each of those cases, we are identifying

where we think the programs are in the proof of con-

cepts stage, where they are in the development stage, or

where they are in the productization stage. So, we have
also been able to identify what we think are timelines

associated with that so we will be able to predict if we
are successful and if we get the funding, and if we get

the access to space that we need, when those products

will actually mature into space products. It is not at the

rate of a dozen next year, it is not at the rate of twenty

or thirty in the next year or two, but we do project that
over the next five years we are going to see a significant

number probably on the order of five to ten products

that will rely on a space environment one way or anoth-

er, that will materialize from the programs that we have
underway at the centers, and especially in the center of

commercial and development of space. We are going to

try to lay a timetable out for those, publish that timeta-

ble, publish those plans, let people know when we think

it is going to mature. I think that is the only way we are
going to be able to sell that part of the program if we

can really demonstrate that we are on a track, the track

is projected and we are moving down that particular

track with those products. We are going to try to do it

there and as I mentioned we have to do the same things

in the communications area. I think that is a very sensi-

tive and very difficult area, but that's another question.

SYED: Just to add to the accomplishment to date, I think

what Greg was talking about what can be expected as

we move forward, but already these practices in the last

four months have shown results. We have data on que-

ries of Internet. I don't it with me right now, but sever-

al thousand people have already accessed information

real time, that was not available previously. We have

already moved on to alliances with a consortium in

health care industry as well as in manufacturing, we are
working on that. These things are indicative that new

business practices and the way we are moving forward

are being welcomed by the private sector, suggesting

this is the way we are to go. We intend to learn and

improve. We are putting in place everything as we are
doing it as well.

QUESTION: A lot of the discussions have been very

product oriented, I am wondering how much of the
commercialization mission may be service oriented,

providing launch services, launch vehicles, orbiting

platforms for commercial production and that sort of

thing. Is that a subset of your three main missions, or is
that going to be another tact that you will take some
other time?

RECK: That is a part of what we view, that providing

services and the infrastructure we believe is a part of the

established commercial space industry, which are need-
ed for the new and emerging industries. We have been

looking and working with the office of space develop-

ment in the transportation area to try to seek new ap-
proaches that we will improve the position with regard

to providing launch services. And to work with the ELV

industry in responding to challenges that put in front of

us. The Cornstat advisory committee that represents the

commercial ELV industry over a number of years has

provided recommendations on technology needs and
other needs associated with that industry some that go

into insurance areas, and sorts of things that we have
earlier today as well. Also, the Aerospace Industries

Associations through its technology roadmaps has pro-

vided another industry viewpoint. We have had a num-

ber of inputs in the past in the launch services and

transportation services and I think that we have provided

a number of plans that will respond to various aspects of

that, either application of technology to current ELV

systems, to current vehicles, or looking at the next

generation of either cargo delivery or human transporta-
tion system. We know the technologies that are going to

be required to do those things. What we need now is a

national plan, national strategy, for what will be done

and what the administration and congress are going to

be able to support. I think that is what OSTP is wres-

tling with right now. The Moorman report is going to
help provide and provide some input and certainly the

studies that have been done jointly between the Depart-

ment of Defense and NASA in the access to space area

looking at least three option and in fact more are also

providing some additional fuel for trying to determine

just what the next transportation strategy should be. At

this point in time, I can't tell you what that picture is

going to be. We are hoping that in the next several

months, the administration OSTP is going to develop a
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uniform position that services and NASA and everyone

can support from the standpoint of transportation. If I

can get into a couple of other areas, you are going to
hear from Sam Venneri a little bit later with regards to

some of the things that we think can be done form space

craft platforms and in terms of communication services.

Again, getting into other elements of commercial space

industry, but I think we have a very active support

program there. In fact, you look at the kind of support
that we are providing for space craft and communica-

tions, if you look at those collectively, it is nearly half

of the resource that we are talking about in the $500

million. I think the real advantage of bringing the two

programs together last year, is that we don't have this

little piece of a commercial office that is sitting here
with a $30 million budget plus a couple of big flight

projects that are dissociated from the rest of NASA and

the rest of the technology program, but now we do have

a $600 million program that is attempting to focus all of

those technologies into areas where there is considerable

overlap between commercial needs and NASA needs. In

fact, in the future, where they may be one in the same.

I'm really enthusiastic as we begin to learn how to
merger the two programs and capitalize on those joint

resources, that we are going to see a lot more progress

in the transportation services, in the infrastructure, in

the communications industry, in the space craft industry
across the board.

QUESTION: First of all, I would like to applaud
NASA and Mr. Reck here for the comments about our

cooperative efforts, I'd like also to dispel a myth.

SpaceHab is a successful commercial application. For

one thing, on its own raised $100 million from the

private sector, to proceed into a cooperative effort with

NASA. It has gone through two highly successful mis-

sions, as it was stated here they were flawless missions

that came on time and on budget. In addition, the exper-
iments that went on and the onset now of more

frequents access have products in development. There

are five or six products that are going to the patent

office. There are areas within the pharmaceuticals field

including time-release insulin. What I wanted to do is
basically, put an upbeat to the conference. There are

things going on in commercial space, there are activities

that will amount to billion dollar opportunities I think

for American industry. I think we all have to bring in

the customers, that is people from outside who will be

recipients for these benefits and we have to be able to

better promote and advertise to them what is going on.

NASA's COMMERCIAL TECHNOLOGY MISSION

TI_RESA FOLEY: I don't know Greg, maybe you would

like to comment on what the problem has been with the

policy. I guess SpaceHab has been up and down at the

agency because of these questions about whether they

have been able to sign on customers and there has been

a lot of reporting in the press at least that there is a lot

of skepticism about the commercial viability. Would you

like to respond?

RECK: Well, I have been reading about that in the

press, that's true. Within the agency there has been

considerable support for SpaceHab and I think that we

have been able to work out an agreement with SpaceHab

that was necessary because of change in the funding

profile that now we are both very please with. It gives
us our full utilization, it is an interesting experiment in

anchor tenancy. It's a case of there are opportunities we

believe in the future and certainly from the standpoint of

some elements from commercial programs it clearly has

demonstrated success in terms of partnership agreement.

We are all very anxious to find more customers and

develop that industry. I think we are working collabera-
tively to do that. I think it is in NASA's best interest,

and we feel it is going to be an extension, and in fact a

the sort of things we anticipate doing, hopefully in a

larger way, in space stations in the future. I don't un-

derstand quite what you mean by all of the controversy

and all of that. SpaceHab, I believe, at this point is very

sound in terms of the flights that NASA is going to be
using and we are all working very hard to develop the

sort of business enterprises that are going to use it on
into the future.
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DR. ROBERT L. NORWOOD: The remarks that Greg

and Shariq just gave a few minutes ago, set a complete

foundation for the program I am going to describe to

you briefly. This program is one that is newly formed

and will be newly executed by NASA this year and FY

'94. It is called the Aerospace Industry Technology
Program.

Basically, this program is based on the national

technology policy that I presume you are familiar with

and in the title, even though it says Aerospace Industry

Technology Program, the "Aerospace" should really be

with a small "a," in that, we are not restricting partici-
pation in this program to the traditional aerospace indus-

tries only. We are providing the field of regard for this

program to include not only the traditional aerospace

corporations and businesses, but also the nonaerospace
commercial industry businesses who we feel could

provide technology to the aerospace community and
who could reap benefits from aerospace.

This program creates a new opportunity for conduct-
ing R&D that meets the needs of aerospace/nonaero-
space commercial sectors, as well as NASA. Note that

NASA is last in the pecking order here. It is at the

bottom of the food chain• The clear focus for this pro-
gram is industry, it is not NASA nor NASA's missions•

This program will focus on pre-competitive development
efforts for. leading edge technology with high payoff

applications, and applications is the key area that will

support the nation's technology policy•
One of the key elements of this program is that we

intend to involve and have involved industry, both

aerospace and nonaerospace, in all aspects of this pro-

gram from forming the program to having industry
participate and lead in identifying and proposing pro-
jeers.

One of the main objectives of this program is to

focus on building partnerships between NASA, the

aerospace industry and nonaerospace industry for the

future, so we can have a much broader technology base,
as well as new technology products.

The next two charts talk about goals and objectives
(Fig. SCE-10 & 11). The chart on the right side is sort

of a pictorial description of the goals and objectives.

Basically, what we want to do is strengthen the U.S.

SCE-10

Industry Technology Program Relationships

NASAspecific

Univec_ty,
O_hef

Government

Ae,0sp0telndustry

SEE-11

Goals and Objectives
• C_ol

Strengthen the U S aerospace industry by advancing high-payo_ technologies de[reed

a_d led by industry _hat I_d to o_ospace commercial applications, non-aerospace

industry applications, and could significantly enhance a NASA rnis_io_

• Oblectlves

- Develop and vc_lidote precompetitive and high payoff techr_ologies and innovative

concepts

- Develop lechnalogJes _mpartont to aerospace, non-aerospace ind_st_¢ and NASA

• F_us primurily o. aerospace t_hnologies and concepts with strong commercial
industry and NASA benefits

• Provide advanced technology Jrom n_-aeraspace industries that can enhance a

commercial aerospace application or NASA misslon

• Create or, opportuni_ for adoption of aerospace lechnologles m

non oerespace industries

• Provide pathways for significant reductions in cost and time in completing

aerospace mlss_o,ls

- Create parlnerships with industry for industry-led de_initlon and execution
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industry by leading in aerospace commercial applica-

tions, nonaerospace industry applications to aerospace,
and those technologies that could significantly enhance a
NASA mission.

The context of this program is commercialization of

technology and within that context, we are focusing on
dual use. Dual use meaning commercial aerospace and

noncommercial aerospace being joined in terms of tech-

nology development and particularly the application. We

are really trying to focus on three general things. We
want to focus on those technologies with strong com-

mercial interests, we want to provide advanced technol-

ogy from nonaerospace industries that can enhance a

commercial aerospace application that is spin-on, we

want to create opportunities for adoption and adaptation
of aerospace technologies in nonaerospace industries,

that is a spin-off technology, and we clearly want to

provide pathways for significant reductions in cost and

time in accomplishing aerospace and NASA missions.

We expect that NASA will not necessarily get direct
benefits from any of these projects that industry propos-

es, but we do expect to do two things. One is to broad-

en the base of technology for NASA and aerospace

missions in the future, and also to provide future tech-
nologies such that as NASA missions are developed and

promulgated in the future that we will have a broader

technology base to choose from, and secondly we really

want to create partnerships with industry, lasting part-
nerships, so that we can expand the base of aerospace

technology.

The overall approach of this program is that industry

is going to provide and propose and NASA will support

a diverse set of projects that exhibit a mix of technology
development and tech transfer. The tech transfer in this

context is really one element in the process of commer-

cialization so tech transfer is not the end goal, it is

merely a means. The specific projects will be defined

and lead by U.S. industry. NASA will do the competi-

tive selection based on technical merit and strong com-

mercial potential.

In general, we are going to rely on industry led
consortia or teams. I don't mean consortia in the legal

sense, but only in the figurative sense, for planning and
execution of the projects and will require cost sharing.

We are going to try and use some innovative manage-

ment techniques, some of which Shariq talked about.

We want to focus on reducing the agreement time,
that is the time between selection of the winning time

and the time that our actual instrument, in this case a

Chilies Act cooperative agreement, is signed between

the government and industry.
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We want to be interactive with industry and respon-

sive to their needs, so we are trying to take a lot of the

normal bureaucratic time out of the process. We use the
Chilies Act cooperative agreement because it is a more
flexible instrument and it is easier to handle in certain

Cases.
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In addition, we are preparing a model, what we will

call a model cooperative agreement for industry to

review so that you will know the framework and format

for the particular agreement that we are talking about. If
you consider the continuum of activities, leading from

basic research all the way to having a bar coded product
on the shelf, we are clearly looking at that middle

ground. We are looking at what we call precompetitive

technologies that are innovative and preproduct proto-

type projects. They will be industry-lead, either by aero-
space or nonaerospace industries, and we will offer the

partnership of NASA, universities and other government

agencies as is appropriate.

These are clearly not basic research projects that we

are looking for. We really want the projects to have a

strong commercial base upon which they will be judged.

The individual projects will be industry lead and indus-
try proposed with industry timelines, milestones and

industry proposed development projects.

On February 4, NASA sponsored an industry confer-

ence where we brought in representatives of aerospace,

nonaerospace industry, large businesses, small business,

universities and other government people, and we asked

them for their comments on the program on the pro-
gram structure and some of their most important consid-

erations. We took those to heart, and we have made

changes in the way the program is structured, based on

their input. The evaluation criteria will include technical

merit in business planning, sound business planning and

overall commercialization is very important.
We are offering as a major element of this program,

the cooperation of NASA resources particularly through

the centers. If you recall, Shariq talked about a center

structure as being the core part of his commercialization
team. We intend to use that team, we intend to use that

structure to implement, evaluate and finally help in the



selectionof theseprojects.At the same time, we offer
the cooperation of those centers, researchers and re-

search facilities to be a part of any industry team, but it
is not a requirement. We are not asking that any mem-

ber of a NASA center or staff be on any one of these

teams, nor are we suggesting it. We are merely offering
the NASA expertise to help out where it is of interest to

the industry team and central to their efforts.

This program has been appropriated in FY94 at $20

million and the President's budget for FY95 contains

roughly a similar amount of money, so we are looking
for a two year program at least of $20 million. There

will be a cost sharing requirement for this program. We

are going to require at least 50% cost sharing. That is

for every dollar NASA puts in, industry must put in a
similar amount.

We are considering three different mechanisms or

three different categories for the industry contribution.

One of course is cash, that is always good. The next

one is IR&D. We are in the process of getting authority
as in the TRP project which some of you may be aware,

for NASA to use IR&D as a cost share in this program.

I know this is one of the particular elements the industry

representatives wanted out of the result of our industry
forum and so we have taken active steps to make this

happen so they can leverage their considerable IR&D
resources and join those resources with the NASA funds

and in the event that it is appropriate, the NASA R&D

programs.

The other category is in-kind. That is where an

industry team might bring either a unique piece of hard-
ware or expertise. I might say that is a much more

difficult area to consider in terms of cost sharing and it

is the least favorable of any of the three. A typical

project would be on the order of three years and for a

few million dollars. I'm not saying that it is a require-

ment, but we would not be surprised if that is the type

of project that we did get. We could get those that are
larger or considerably smaller. There will be time limits

on the programs. Basically, we are going to judge each
program on its merits and we will see how far each one

goes. We are looking for the broadest program partici-
pation that we can get.

I mentioned that we are going to leverage the NASA

center programs with partnership and outreach to indus-

try. We will encourage their participation, but their

participation will not be required. Industry teams how-

ever will be required. I think given the experience of
programs that have some similar characteristics, that is

the NIST Advanced Technology Program (ATP) and the

multi-agency TRP program, that partnering and teaming

relationships among industry -- in either horizontally or
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vertically integrated terms -- have well known and very

strong benefits. For this program, we are going to
require a partner. It will be a two stage process, and

this program we are going to offer industry teams to
send in white papers in the first half of the solicitation

period for review. NASA headquarters and centers will

organize a team to be able to review these white papers

and give a very brief and direct response to help the
industry focus on areas where they feel their chances are
best.

Rather than having specific themes as we had in the

TRP program or a wide open competition, we are sort

of going to take a middle ground. The base of the pro-

gram is going to be open, but we will identify -- via a

program information package and via the Internet sys-

tem -- we are going to offer several technology themes

that we think best give leverage and help the aerospace

community. So, while the competition is open, we are
going to recommend people propose in those areas.

Question: I'm having a little difficulty understanding

where TRP and the ATP and the other government
agencies cooperative things differ or are similar to what

NASA is doing. Could you briefly comment?

Dr. Norwood: There are a couple of similarities in

partnering and in cost sharing with both programs.

Regarding differences, you'll recall that because of the

way the congressional legislation was provided TRP had

several separate programs and eleven technology focus

areas. We do not have the constraint, if you will, of
having appropriated various programs. Our $20 million

is available to be spread and arranged over any of the
proposals as they are competitively selected. In addition,

we will not have anywhere near the eleven technical

focus areas that TRP. Likewise in the early stages of

ATP, they had a wide open competition without any

technology areas, but their focus was perhaps a little

different. We are clearly looking at a base of aerospace

technologists, so that is where our program differs.

DR. HENRY W. BRANDHORST: I'd like to start by

giving you an overview of the Aerospace Technology
Directorate. It's mission is to enable advances in aero-

space power, propulsion and communications technolo-
gies which strengthen NASA's future mission and U.S.

industry competitiveness. The center of our focus is on

customer needs surrounded by three strong pillars of
technology and then disciplines surround that to further
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give the skill base that we need to advance the technolo-

gy. I'm going to move from theory into practice because

what you have heard so far is a lot of philosophy, a lot
of policy and a lot of theory. When we look at this

vision and mission statement up here, it sort of reminds

me of the next slide. That is also fairly typical of how

things used to be in the old days of NACA or NASA,

where it was sort of the field of dreams: "if you build it

they will come." That changed in the late 60's or early
70's into the: "we're going to do good technology and

we're going to sell it to our mission offices, our mission

centers and the industry'they will use it and it will be
wonderful."

Smarting from the absence of the overwhelming

success from that approach, we now have evolved to the

current state where: "we do good solid R&D that meets

NASA needs and other customer needs. _ This approach

pulls in user needs and requirements at the very start,
does analysis and identification of options, then moves

to technology readiness. Breakthrough concepts may

also come along and make successes easier, but we must
go to technology readiness and then transfer the technol-

ogy to the user. This may appear sequential, but in

reality, much of this process is parallel. Furthermore, it

is a lot more complicated because we find that transfer

to the user--as Mr. Scott said--"is a body contact

sport. H It doesn't happen just by wishing for it to hap-

pen and it doesn't happen by talking to one another. In

fact, we find must parlay multiple funding sources,
multiple partners and strong customer interaction to

make sure it happens. If we don't, we find out that

often times we come up with miscommunications and

erroneous products which we wish to avoid. I think all

of you have been in that situation at one time or anoth-
er.

When it works right, you have a win-win situation.
A premier example is our on-board propulsion activity,

where, after very carefully building trusting relation-

ships with the industry (and I stress that), leveraging

multiple funding sources, doing the technology NASA is

best suited to doing, and solving user needs and con-
cerns using government facilities and capabilities we

were able to successfully transfer this arc jet technology

to the industry and allowed them to win several space-

craft competitions. Thirteen spacecraft carrying this
technology have been ordered to date (five satellite

series). It certainly has influenced major international

spacecraft and launch vehicle competitions. The industry

estimates the $10 million NASA investment in arc jet

technology has leveraged $1 billion in spacecraft sales.

Now, that is the kind of technology transfer and change
and impact that we are about. This technological ad-

vance allows you to step down a launch vehicle class in

appropriate cases, you can successfully compete with the

preferred launch location of Ariane (in French Guiana).
Also, depending on the competitive market, you can
choose to increase the satellite lifetime or increase the

payload with the mass advantages you gain. How the

industry chooses to use these options to their competi-

tive advantage is up to them. However, we stand togeth-
er in partnership each doing what they do best to ad-

vance in competitive positions.

Now, how does the Aerospace Technology Director-
ate work? We are very strong in our collaboration with

the industry and have a long history of it. It is not

something we just do. We currently have 262 agree-

ments in place: cooperative programs, interagency

agreements and space act agreements. We find these are
vital to success. I said before, and I will reiterate, our

interagency agreements oftentimes allow us to leverage
other government agency resources to accomplish im-

portant commercial goals. As you can see, there is a

diversity of activities in which we are involved and they
are not all aerospace applications. Mr. Scott also said

you need "stimulating creativity." About five or six

years ago, one branch chief asked his branch members

to bring one new commercial idea to their weekly

branch meeting. This terrified the folks. It was really

hard and it ruined a lot of weekends (because they had

their staff meeting on Mondays), but after a while it

came easily and right now that group has two licensed

patents, and is the most productive commercial competi-
tive group at the center. Indeed, it is also branching out

into the medical community and has worked with them

to know their needs. You will see some of things later

on that this group has done, but the point is they get to

know diverse customers across the community and they
learn what their needs are. We also spin-off new compa-

nies. We have currently spun-off three new companies

in these activities. One of the spin-off companies in-

eludes one that is doing diamond coating for sunglasses.
Diamond coated sunglasses might also work for helicop-

ter transparencies and automobile windshields--because

they are more slippery so you don't wear out the washer
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blades. So, there are numerous commercial applications

coming from that group. Ion beam sources are also
being spun-off and they are currently working to do

some very interesting things. Examples include baby

bottle nipples and surgeon gloves--it makes them less

sticky. In the art community, ion sources can be used to

quickly and successfully restore old paintings. There is a

conference going on in a few weeks on that topic. So,

there are many applications and spin-offs of these tech-

nologies.

Technology aimed at the space station has led to a
multi-billion dollar commercial business in power tran-

sistors. Other examples are arc jet we mentioned before,

travelling wave tubes, and optical receivers for advanc-

ed communication systems that reduce their size. We

are actively working with a variety of the new commu-
nication satellite corporations, not only the GEO satellite

companies but the mid-altitude/low altitude satellites as
well.

One branch chief asked his branch members

Let me talk a little bit about business practices and

how government and industry can work together. I think

all of you are painfully familiar with this process with a

normal government contracting thing where there is lots

of paperwork that flows back and forth to the system
integrator and down to all the subcontractors and this is

what projects live by. Actually, one part doesn't know

what the other part is doing and it is the square peg in

the round hole syndrome. We have been working a

project that has deliberately sought to change that ap-

proach and has implemented an entirely new process. It
is a project with five commercial organizations as well

as several organizations at NASA Lewis. The govern-

ment is in the main line of the project. This project is

built upon trust, it is built upon open communication

with cross functional teams and involvement of every-

one everywhere. It is all TQ stuff. It works, it pays off,

there is ownership; there is responsibility. Certainly
there are mistakes that are expected and are allowed for

and solved. The project is the 2kw Solar Dynamic
Ground Demonstration test. It is currently nine months

ahead of schedule and within cost and this is a cost

capped program. There were innovative things done to
incentive the contract that helped teamwork happen.

This project is laying the baseline for the future US-

Russian solar dynamic flight experiment. We have cut

the cost of advanced solar simulator by nearly a factor
of ten with a new innovative design. So, things work.

They work very well, but you have to look at the pro-

CesS yOU use.

We are out west here and I know that all of you have

read "The Guide to Western Stuff" and you all know

how to stop the runaway stage by leaping onto the

horses' backs and courageously stopping the team. This

is much the same way we do business: we have done

business in a certain way with flight hardware. That's

the way it is, that is the paperwork. There is a simpler
way to stop runaway teams--shoot the horses! Maybe

we have to look for simplifications like that in the work

we do. It is the responsibility of each of us to look for

simplifications in our work. Just as I said, technology

transfer is a body contact sport. It is the responsibility
of all of our engineers at Lewis. We are giving them

business training. We are teaching them to go out and

talk to one another and to their customers. We are doing

surveys of our top fifty customers to get feedback and
indeed the Centers for the Commercial Development of

Space (CCDSs) play an important role and I invite you
to talk to Texas A&M--an exhibiting CCDS--and find

out how strong partnerships and relationships between

the government and academe pay off.

Over the past 20 years or so, NASA Lewis has won

63 R&D 100 Awards for top 100 new innovations enter-

ing commercial availability. In 1994 Lewis was also

awarded two of 27 National Excellence in Technology

Transfer Awards (out of 700 Federal Laboratories).
Thus, we see a new NASA, we see a NASA that is

doing new things in a new way and it is paying off.

GRANVILLE E. PAULES: I have come to talk to you

about one of the enterprises that Greg Reck mentioned

to you, the Mission to Planet Earth. Probably, more of

you in the audience are familiar with that program than

any of the other programs in NASA. I know many of

you are performing projects related to what we are
doing. I am going to talk first about our mission for

those of you that are not familiar with it. Then I'll talk

about why I think there is a good role for a very mis-

sion oriented program within NASA to work towards

greater partnerships. Our real mission is to understand

the earth as an integrated system (Fig. SCE-12 & 13).
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We use every resource we have to do that. It goes

beyond just understanding natural phenomenon. It looks

at the effects of human induced change, both at a global

scale as you will see, and down at the regional and local

scales in some cases. We then predict the changes to the

environment and how that will affect the long term

human health and welfare. The goal is to create wise

and timely environmental policy. Our new associate
administrator, Dr. Kennel, and the Office of Science

The bottom line probably of interest to

you is the push to transfer the relevant

information to industry for further

applications. This represents large scale

data use of artificial intelligence

in managing large databases.

I IIII IIII

and Technology Policy committee that Greg mentioned

on environment and natural resources want our program

to be a major contributor to the way environmental

policy in the U.S. and around the globe is developed.

This goes beyond just global climate change (Fig. SCE-

14). We are also looking at ozone depletion -- we are

most well known probably for that. We study natural
hazards like volcano, earthquakes, and the effects of

large scale flooding. Our work supports the study of
bio-diversity. For instance If the environment changes
on the ground, what does that do to the mixture of

flora/fauna and what is the potential for long term life

and lifestyle changes, global warming, and sea level
rises.

We are dealing with very large amounts of data (Fig.
SCE-15). Much of that data has to be archived for ac-

cess by both scientists and other users. Big issues are in

data managements. Much is done in modeling. A com-

prehensive infrastructure is required to pull all this

together. I think most of you know that this is a big

international effort. We have a major involvement in the

Global Change Research Program. It is a major U.S.
government cooperative venture with considerable inter-

national cooperation. We deal with assessments on a

global scale. Air quality impacting effects from one

country on another become international issues. We try
to study these as joint ventures. We push hard on envi-

ronmental education and public awareness -- our budget
permits for that.

We are very tightly tied to the National Information

Infrastructure in order to get this data into the hands of
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scientists or anyone else that might need it. Developing

advanced technologies -- I think this speaks for itself. It

takes technology breakthroughs in order to get at some

of this data. The bottom line probably of interest to you

is the push to transfer the relevant information to indus-

try for further applications. This goes beyond hardware

and space craft technology. This represents large scale
data use of artificial intelligence in managing large
databases. NASA is interested in the in-transfer as well

as the out-transfer of that sort of technology. This is a

big year for the program. The following illustration

makes the point (Fig. SCE-16).

Ozone depletion, we talked about. The only point I
want to make here is that it takes a lot of information

and multi-spectral data providing details on a number of

different atmospheric constituents in order to get a sense

of how the ozone hole is changing from one year to the
next and to understand the effect of chlorine, in this

case, on the ozone levels (Fig. SCE-17). It took a con-

siderable amount of data from space to pull this whole
story together and show from where the differences

come. This covers just one mission. There are a number

of missions that are dealing with the effects beyond that
for chlorine. For instance, other aerosols create similar

problems for the ozone layer. One of the scientist's

problems and challenges is to decide which of the atmo-

spheric constituents caused these sorts of problems. Are

they short term anomalies, a year or two, or are they

long term situations that we really need to be concerned
about? For instance, the Pinatubo eruption created a

plume several hundred miles across. This was a very
large cloud of multiple complex aerosols that went into

space. In the last year, the effects of Pinatubo on the

ozone hole were significant, yet this was a fairly short

term effect as it turns out. The longer term effects of

chlorine and some of the bromide compounds, are what
we need to spend more long term effort to understand.

Next, I am going to show what you can do and see

from space with the kinds of instruments we have up
there. The detail is phenomenal (Fig. SCE-18 to SCE-

20). It comes from the use of multi-spectral instruments

-- complex instruments that look at some small level of
detail and then use computers to make the transition

from a thirty kilometer level of detail to a smooth large
area image. It is important to know that the commercial

remote sensing industry tends to be looking at much

finer resolution. Much information can be gleaned from

space-based or aircraft-based remote sensing instru-
ments. Information we collect on our earth resources is

basically data that could then be used for second purpos-

es, value added purposes, to look at moisture levels, for

example, in farm lands and so on. There is information
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SCE-18 Forest fires in Y©llowston© National Park

SCE-19 Hurricane Bonnie

SCE-20 Dust Storm in Red Sea, Saudi Arabia
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at good levels of detail. Often local planning agencies

want data with which to make decisions. People making
land use decisions and policies can use this kind of data,

they can "zoom" in on certain areas and make a variety
of different decisions.

Our 1994 highlights (Fig. SCE-21) are that we have

four spacecraft flights -- these are big flights for us. A

number of flights are already in process. EOS is coming

on line as Version 0. With it in place we start opening

up access to all the EOS data for secondary value-added
users, and for any others that want to complement it

with their own remote sensed and other data. In any
case, it is a big year and it has shuttle-related and ELV-

launched probes and lots of aviation campaigns.

The EOS is our long term program (Fig. SCE-22 &
SCE-23). It consists of focused platform activities over

many years. Looking passively at the earth with differ-

ent lighting conditions is an important aspect of the pro-

gram. With AM/PM platform coverage, we are looking

a number of things. With these, we are looking at atmo-

spheric energy budgets, ground surface warming, ocean

warming, and different aspects of the atmosphere and
ocean working together. Also, there are the solid earth

issues dealing with movements of tectonic plates and the
associated relationships with volcanism. The CHEM

(chemistry) mission is focused much more on the com-

plexities of atmospheric chemistry. All of these require
a significant number of technology development efforts

the benefits of which can be shared by joint ventures
with industry.

The EOS is a major piece of the Mission to Planet

Earth program (Fig. SCE-24). We are trying to make
sure that the data are available, that access is user

friendly, and that the format is designed for users other

than the internal NASA program people. It is mostly for

scientists, but it is going to be available to any user that
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wants to buy the data at the processing cost for that
data. Much of the data are not at the resolution that

The EOS is a m_or piece of the Mission
to Planet Earth program. We are trying

the format is designed for users other

than the internal NASA program people.
....
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many of the planning agencies want and that the local

and regional planning agencies need, but it does provide

the ability to expand from a fairly fine resolution data,

available from other sources, to a global and regional
context.

Illustrated here are programs that we are working on

in the context of new business, the ATP and TRP (Fig.

SCE-25). The EPA initiative is a fairly new one -- it
has been going on for about a year and will continue

through these external joint ventures from Mission to

Planet Earth. Internally, we are working with both
OACT and the Office of Aeronautics. We intend to do a

lot with the unmanned aircraft vehicles, especially flying

instruments at very high altitudes to test high perfor-
mance engine emissions. We participated in the selec-

tion of instruments they carry to do data collection.

In summary (Fig. SCE-26), all of these are programs

are planned. We will take advantage of existing state-of-

the-art technology, much of which will probably be

done in partnership with industry. Many opportunities

relate to our program, which is a mission-oriented,
science-based program. We will use advanced aircraft to

validate instruments and establish widely available facili-

,- EOS Data and Information System (EOSDIS)
Joint NASA and Olher Federal Agency Partnership Opportunities

involving the
Office of Mission to Planet Earth

Global Change Science Program----- -=multiple Federal Age_ies
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ties with expertise in calibration and validation of multi-

spectral instruments. Earth observation databases will be
made available to anyone needing them. Data applica

tions is a very large area for partnerships because of the

complexity of designing and dealing with large scale
data models and for developing techniques to search

through the databases. With regard to flight instrument

development, there are plans for an instrument flight

opportunity on the Landsat 7, a program being brought
in house from DoD. Finally, the use of data purchase

concepts is a new change in NASA's way of doing busi-

ness. Thank you for your attention.

DR. BERT HANSEN" As you can see from what every-
one has said this afternoon, NASA is hip deep in the

arduous process of changing its culture, its way of doing

the aeronautics and space business. In particular, the

science offices have taken up the challenge of technolo-

gy transfer along with the Office of Advanced Concepts

and Technology. We now no longer just do our science

and hope for technology spin-off, but are giving specific
attention to the transfer of technology we use in our

science programs. That specific attention includes com-

mitting resources to technology transfer as well as in-

cluding commercialization considerations in our deci-
sions for new missions.

I am with the Office of Life and Microgravity Sci-

ences and Applications and our technology activities are

representative of the other science offices at NASA

Headquarters. In this program we study laboratory

science in reduced gravity environments - we study

physics, chemistry, biology. Specific disciplines include

combustion science, materials science, fluid physics,

biotechnology, biological processes, human physiology.
Therefore, for our experiments, we measure phenom-
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ena, store and transmit data, create math models to

better understand the events. These are all acts perform-

ed in industry as well as the research laboratory and
therein lies a tie to technology transfer and commercial-

ization. In addition, to fly these experiments in space,

the equipment needs to be light weight, small size, use

little power, and be automated to some extent. Charac-

teristics that are usually very desirable to industry and
their customers.

I could list off a number of successes and anecdotes

and try to give the impression that we are doing great.

But that would miss the point of why we are here today.

It's important for us to establish a number of processes

that are used to accomplish technology transfer. We
need to focus on the processes, not the anecdotes. There

is a phrase associated with technology transfer that I'm

surprised I haven't heard today. That is the technology

transfer gap. That area where the development organiza-

tion thinks they are finished and the user doesn't yet see

thetechnology as useful. The existence of this "gap" is
one of the main reasons for failure of technology trans-
fer. It is one of the reasons we need to examine the

various processes available for implementation. But at

the same time, remember that we need to monitor the
results of these efforts.

I also just want to mention that our job at NASA

Headquarters is to establish policy and process. It is the

job of the NASA Field Centers to do the real work. We
need to support them in providing resources or interfac-

ing with other elements of the government. But the real

technology transfer occurs at the Centers.
There are five different approaches we are using in

the microgravity science program that I want to touch

upon briefly. Now, an important part of all these pro-

cesses is the dissemination of information; letting com-

panies know what is available, letting the developer

know what is needed. But it is important not to stop

there. Dialogues need to begin, partnerships need to be

formed, agreements need to be signed, an exchange of

ideas needs to take place.

The first process is to try and fix our internal tech-

nology transfer problem by working with the technology
side of the house, the Office of Advanced Concepts and

Technology. This is similar to any new product develop-

ment effort within a company and the difficulty of com-
munication between Engineering, Manufacturing and

Marketing. Each of the three NASA science offices

have set up customer teams with OACT and each meets

once or twice a month, depending on outstanding issues.

We communicate our technology and science needs and
review each others programs. To deal with the technolo-

gy trade off, we are implementing jointly funded pro-



jects,withbothdevelopersandscienceusersworking
togetherto integratea newtechnologyintoa missionor
experiment.Hopefully,thiswill helpeliminateboththe
"throwingthetechnologyof thefence"phenomenaas
well asbridgethe"gap."

Thesecondprocessweusewasrecommendedby Dr.
BrianDaily fromLockheed,andthatismakingthe
facilitiesandexpertiseinour researchandtechnology
programavailableto companies.Industrypersonnel
cometo a NASAlabandworkwithour researchersto
learnnewmethodsandtechniques,useourcomputer
simulationfacilities,etc.Besidesatransfer,this is
wherebetterunderstandingof thetwo cultures,the
federallabandcommercialcompany,beginsto take
placeonbothsides.This isperhapstheeasiestand
fastestprocesswehaveavailable.

A thirdprocessof technologyis transferringinto
SpaceShuttlecombustionexperiments,diagnosticmeth-
odsandinstrumentsthathavebeendeveloped in a re-

search laboratory. Here we've collocated the technology

developers with the scientists studying combustion.

There is a constant dialogue between the developers and
the users. The transfer of a new diagnostic instrument

into an experiment is essentially seamless, but not ef-
fortless! Besides the combustion research program,

instruments and facilities from this program area have

found use in environmental monitoring and protection,

law enforcement, the automotive industry, just to name

a few. This is an example of traditional spin-off and
dual use that Dr. Norwood discussed.

A fourth process of technology transfer is one of
taking existing laboratory equipment and adapting if for

flight use by making it smaller, lighter, more flexible,

etc. Then a search begins for new uses of the redesigned

system. We have done this with current laboratory

equipment used in light scattering applications. Light

scattering is used in fluid physics to measure particle
densities and distributions in solution. A creative exam-

ple of particles in solution is cataract formation in the

lens of the human eye. This instrument has been used to

test quantified characterization of human cataracts. A

program to evaluate the instrument in clinical trials is

being planned with NIH and others. The overall goal

would be early detection of cataract formation and

development of treatment programs resulting in less
need for surgery. All of this was possible because of an

increased emphasis on finding "non-traditional" uses of

the technology shared by both the developer and man-

agement.

The fifth and newest technology transfer process I

wanted to mention is where we are totally converting a

technology development effort to a commercialization
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project. We have a rather extensive technology develop-
ment laboratory associated with our containerless pro-

cessing research. This research program is being re-

duced in scope and we can't justify supporting the tech-

nology development lab to the same level as in the past.
Rather than just shut it down, we are financing it for a

year to two to establish industry partnerships for the

NASA Headquarters is to establish policy

I I I II I I II l ili

services they can provide, mainly in the measurement of

the thermophysical properties of materials. If successful,
the lab will continue through support of those interested

in its services and products.

In summary, the science offices at NASA are accept-
ing the responsibility to identify and exploit possible

commercial use of the technology developed for our

science missions and experiments. We feel it is impera-
tive to make better use of our resources and work close-

ly with OACT both for acquiring the technology we

need and to use their technology transfer mechanisms.
We feel it is important to use more than one process for

technology transfer and we are always on the watch for

something new to try.

Q&A Session

THERF_A FOLEY: IS this really fair what you are saying

about who you used to be and who you are now? How
much of this is new packaging? And how much of it is

really new?

RECK: I think that there is a very significant change that

is taking place as a result of a very significant change in
our environment. I did not get to hear all of the panel

speak this afternoon, but I know all of them and they all

subscribed to doing things differently in many different
ways. That is not an indictment of the past that the

environment has changed as I say in many ways. In

today's world, we have to adapt to today's situation. I

believe the changes we are making are consistent with

the new environment and policies we are working with-

in, but I think those changes are very profound and very

significant and they range all the way from new direc-
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tions we are taking in tech transfer, new directions we

are taking in technology, new directions we are working

in partnership with industry across the board. I believe
that and I know personally from working in the past, the

environment was different with regard to industry part-

nerships. Specifically as an example, the expendable
launch vehicle technology program that we tried to

carry through with a few years ago, met with a great
deal of resistance. The effort in that program was to
establish a source of funds that we could use to match

with industry in space act agreements and joint technol-

ogy programs. We eventually did succeed in getting it
through. It met with great support from.the legislature,

but it was very, very difficult and the environment was

very negative against those kinds of programs. Today,

that is not the case. The environment has changed,

policies have changed with the appropriate programs

done in the appropriate way. It is a virtue of a program
today to be in partnership with industry and to share

funds. We are looking at all of our programs for some

element of that. So, clearly it is not a situation where
we have simple taken and painted a new face on the

way we were doing business before and called it new or

a case where there was something wrong with the past

environment. The environment has changed and I think
we have changed dramatically in response to that.

VENERRI: One other issue that I think is important, you

don't just have headquarters folks from NASA talking

about this. When I go out into our center complex and I

got branch head levels and below, the message has got-

ten down to them and they have as many ideas as we do
of how they need to look at their job differently as civil

servants within a federal laboratory structure. They
understand that there are 700 and some federal laborato-

ries in this country. With the Clinton administration

policies out of OMB and OSTP, not all of these federal

labs are going to continue to exist if it becomes one of a
1950 mindset. The world has changed, the way the

government needs to look at working with industry.

Basically, our people are starting to understand that.

They are starting to come up with ideas of how they can
work more effectively in their job and partnerships and

leveraging dollars with the external world. We have
metrics and I didn't have time to get at it, we are asking

our people to come in and tell us how many jobs have

they enabled, how many industrial based activities are

they actually fostering and moving forward with. We

are trying to get it down to the grassroots level and that

is true whether you are industry or government. If you
don't get the people that number one understand and

number two take proactive roles to do things differently,
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and both of those characteristics are slowly happening
within the NASA centers and to me that is a success in

its own right. We are talking with companies of moving

people on one to two year assignments, moving some of

our people into industrial sectors and visa versa. That is
the way you make technology transfer happen. You

don't put charts up and do process, you do it with peo-

ple. We are looking at ways of making our folks at all

levels understand that process, and it is happening. And

yes, that is a change.

DR, SYED: Just to add to that, definitely there is change

in more than one way. Perhaps the question that was

asked by Theresa isn't all context. I think we are not

just looking at $500 or $600 million, we are looking at

the whole agency, and if you look at the whole agency,
there is about $7 to $8 billion in research and develop-

ment. So, the role is not just aerospace customers. It is

to really benefit a broader economy. The agency of

today is looking at how to respond to economic benefits
and job creation and other things that we need to do to

transfer technology in a larger context. That does not

take away from successes of the past. They were well
earned and deserved. I think what we are building, what

we are doing is on the foundation of the past. For exam-

ple, in my research center at Ames we have a new

center director. He has made a personal commitment to

make our center into a premier center in tech transfer
and commercialization. We have an office that reports

directly to him. We now have a group of people whose
job and performance in science and technology depends

on how effectively they transfer and commercialize the

technology. This wasn't even possible twelve months

ago. So, I think the change is real. It is quality respond-
ing to a new mandate and expanded mission for the

agency. It really is not limited to space, it is beyond
space and aerospace and whatever we can do to help our

economy.

FOLEY: Are NASA employees legally entitled or al-

lowed to get financial gain from having an idea com-
mercialized or spun into a product? Has that been

resolved? I know it was a legal question about two or

three years ago.

DR. SYED: Yes, in the technology transfer act employ-

ees are allowed to earn royalties, but aside from that

they cannot take stock ownership in a company or other

such things that are clearly not permissible. But, from

the inventions and discoveries they are allowed to bene-

fit. There are guidelines for that and this has been ira-
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plemented and an incentive. In fact, we would like to

make sure more employees and agencies know it, de-

ploy it and use it. It has been a really successful incen-

tive at NIH, has done quite a bit there to promote the

product development which commercially has been very
successful.

QUE,STION: It seems to me that you are in a precari-
ous position, sort of a convoluted organization I'd say.

Because you are marketing to industry, but yet the

people who will actually be paying the bill is Joe six
pack out in front of the 7-11 with a sack of donuts.

What is being done to market the achievement, the

depth of thought, the future forecasting, all of those

kinds of things. Why don't we see some ads on televi-

sion. I like what I hear, but the guys who are really

going to pay for it really aren't the guys in this room. It

is all of us. What are you doing to sell this? This is

great stuff, but I'm don't hear any selling.

are always looking for those kinds of examples from our

centers, employees and everyone else to use in this

forum. The only way that I know that we are really

going to get this word out is to pick the right examples,

let people know what we are doing and for people tell it

in their style to their community in environments where

they work. We don't have a good mechanism for adver-
tising or soliciting or going to Madison Avenue hiring

people to do that, but we can try to do that through the

opportunities that are provided by the media if we have
the right examples. We have to do more work there and

we are challenging our public affairs office to do it. As

always, we accept the criticism and would certainly like

any suggestion of we could do it better.

QUESTION: Next year, what are you going to be

doing to answer the question: "So why do we get anoth-
er $600 million" or whatever the number happens to be

at that point?

RECK: That is a common theme that we have heard

often in the past and I have heard at NASA for a very

long time, ever since we have begun to get into trouble

with our budgets. Going around to the town meetings

last year, that was one of the clear and consistent

themes at virtually every town meeting visit that we
went to. The expression that, I have heard about great

things, wonderful, very interesting things that do touch

peoples lives and do impact their daily activities and

help the nation as a whole. While we do everything that
we can, that is not area where we are going to be able

to totally resolve ourselves. We are bound in some

respects in what we can do in terms of advertising
directly. Certainly some of the contractors that we work

with and some of the other portions and sectors are not

bound by all those restrictions, and you are beginning to

see some changes in that direction. We are beginning to
see space station ads and have seen for some time on

television. We can't do all of those things ourselves.

But, we have been trying to do more in getting the word

out to groups to speak to nontraditional audiences, to

work through our field centers in that way, to work

through all of the networks that we establish in that way

and to provide more information to the system in a
more readable fashion. The administrator at his level

does everything he can to get out and inspire and talk
with people and seek wider audiences on television on

talk shows and that sort of thing. He works with us

constantly to give him examples that he can use to touch

everyone's everyday life in health care, environment,

food, agriculture, and in all those areas that people

worry about and deal with on a day to day basis. So, we

FOLEY: I think part of the answer to your question is

that they are restricted by law from engaging in some of

those activities. So, there are only a certain number of

things NASA can do with appropriated funds. If they

had money from some other source, they might be able
to do that.

RECK: Typically, we have some restrictions in doing

direct advertising as most federal agencies do. You can

do it for recruiting purposes. If you refer to the Space

Act, you can find within NASA's charter that we are

able not only to collect scientific information but to

disseminate it. A great deal of work is very important,

is justifiable in disseminating the results of our informa-

tion. So, we do try to generate things that would be
readable, not in jargon or scientific detail, but would be

readable and understandable to people who don't have

our expertise. We just literally have to do a better job of

that. We have to do a better job of what we are going to

say we are going to do next year, what accomplishments
are we going to have, what are we going to deliver with

the advanced communications technology satellite that

demonstrates all of the industrial and commercial oppor-

tunities that you can use satellites for and use high data

rate satellites for. What are we going to do in terms of

new products that are going to come about as a result of

Space, l-lab and the work that we do with commercial
space processing and materials processing. Very recent-

ly, CNN ran a short clip from a press conference that
we held in Washington on the results of SpaceHab 1.

That actually got pretty wide attention, and I had a lot
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of people talk about later the gas permeable experiments

that were run that could lead to longer wearing contact

lenses. We have yet another experiment in the schedule
in this coming year on the next SpaceHab flight that

should answer the questions whether this is a viable,

value added commercial product that is going to go on
to be used.

VENEmU: Let me just say a little bit more directly,

your question is something that we have been thinking

about this year. Let me tell you how we are going to get

at it. Putting out brochures, is one aspect of communi-

cating. We also thought of a more direct way. What we
are doing is getting local towns and high school student

involved and let me just give you an example. We are

looking country wide, remote sensing, imagery sensing
from space is needed for art work. We are going into

high schools and saying we are going to give you imag-

es of your community. You can do things as part of

your science class to do watershed management, provide
information back to the department of agriculture. This

stuff is coming from NASA. It is not talking about

brochures or benefits. You get whole communities

understanding. The kids go home and tell their parents.
We are going to have to take that initiative. We are

doing that in remote sensing and space communications.

We have a spacecraft up there now, the ACTS program.
We have mobile vans. We have systems that are on the

cutting edge of where industry is going to be on person-

al or mobile communications over the next five years.

We are going to go to rural communities and show how

medical treatment can come from a major hospital in a

major city back into their communities. It is up to us to

do that. The only way that we are going to get that
grassroots understanding is as the Nike commercial

says, "Just do it." We are looking at how to do things
that will touch everyday life in the community. That

means that we NASA has to go out into the communi-

ties on a state wide basis and generate those programs.

We are in the process of doing that now in areas, in

particular where we can touch the young people and get

the community understanding the benefits from the
space program into the community. You can do it in

personal communication, remote sensing, telemedicine.

We are doing those things now. You can talk about all

the marketing in the world, but this is the most effective

marketing that we can think of and that is what we are

going to do.

QUESTION: It seems to me from my involvement with

the Space Engineering and Research Centers and the

closures, there is such a outreach in terms of interface
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between government as well as industry in developing

sort of frontier areas of industrial technology transfer.
This is one of the few areas that I would hate to see

closed that seems like it should be supported more

heavily. That may not be true across all the eight or ten

that you have, but it seems to me that it should be more
selective because that is one area that needs to have a

second look. I think that it is the kind of place, a step-

ping stone between industry and universities that is

really going to be helpful in the years to come, that
probably shouldn't be closed down. There probably has

been more thought that has gone into this, but I am

saying from the standpoint of the Air Force as well as

industries involvement with the SERC in Albuquerque,

this is one of the enlightening areas of NASA's outreach
that I hate to see closed.

VENNERI: We closed down an entitlement mindset in

the budget that set aside X amount of money for univer-

sities. That is not to say what they were doing is good,
bad or indifferent. In fact, some of them were excellent,

and University of New Mexico is one of the more sue-

eess stories. We are very familiar with that. What we
have done, is we have met with all directors. We told

them the situation, and basically said we are no longer

setting aside money for activity for the sake of it wheth-

er it is good, bad or poor. But, that you are going to
compete on a levelized playing field with our total

budget and here are the rules of the game. Basically, if

you have something that does what you just described

you will be a part of our program. But as far as having

a separate budget set aside, it is no longer 1989, it is
1994 and our situation demands more of an even keeled

basis. What will be maintained are the best ideas in all

of our programs, not just set aside of a 10 million as-

pect here and a 10 million aspect here. We are putting

everybody, including our centers, on a levelized playing

field of doing business the way we described the pro-
cess.

QUESTION: We have no moon-mars program. The

space station doesn't look like it is producing a lot of

spin-off technology. The shuttle has been around for

about twelve years, I would think you have spun-off

about all that you can spin-off from that. What happens

as NASA's budget continues to shrink and you don't

have new starts? what are you going to spin-off to these
people? Isn't that sort of what we are talking about, a

lot of management stuff, but isn't the key to getting this

technology having programs.
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RECK: We still have as we suggested several times

today, a strong program at $600 million which is pro-

ducing on a regular basis, every year, a variety of tech-
nology products. We haven't gone into the details this

afternoon of all of the discipline technologies and all of

the various spacecraft technologies areas that we are

supporting there, but across the spectrum of materials,

structures, sensors, robotics, information systems, re-

corders, propulsioned power. We have active programs
underway in industry, at universities and at the centers

that are producing on a regular basis advances in those

areas. We are doing a better job of coordinating with

other organizations in trying to develop a better picture

of how those will focus on more product lines in the

future, but that program is continuing to produce results

and those are the technologies we are trying to capitalize

on in the tech transfer areas that we have been talking
about. In addition to that, we mentioned the $6-7 billion

within the NASA budget that is focused on R&D: mis-

sion to planet earth, space science, astrophysics, mission

to the planetary exploration, aeronautics which still has

a very health budget and is focusing on a number of

very basic technologies that have applicability to a wide

spectrum of commercial industry. So, there is a very
active program within NASA. We haven't taken the

time today to detail all of the various technology areas

that are underway and that is the sort of thing to do
when we have time to do it. To talk about some of the

products that are coming out of that, and the areas we

are having success. Unfortunately, we have focused

today I think, not unfortunately, on more of the changes

and what we are trying to do better to capitalize on

those ventures. But there certainly is another day's
worth of time that could easily be spent talking about

what we are doing in those programs and how you
could all benefit from those too.

QUESTION: So, it is not going to hurt the technology

pipeline that the NASA budget is going down. That

might be one interpretation of what you just said, but I
don't think that is what you meant to convey.

RECK: Listening to the sort of discussion we have had

today, the NASA budget has only gone down very

slightly this year. In fact, I think we are doing business

better and we are talking about techniques and

approaches that are going to use money that we get

more efficiently and capitalize on more resources in the

program. I think a large point that we have been trying

to make is that we think we can do a better job in the

future than we have been perhaps in the past in doing

business differently. I think that we have more promise

in the future of actually getting results and influencing

the economy as well as NASA missions with what we

are doing. NASA is still in the space business. We are

still in the missions we talked about in our enterprises in
science and so forth. NASA is going to be judged on

those missions, and we are still focusing on in a very

strong programs in each of those areas. At the same

time, the administrators established that there is another

mission that is equally important to all of those. That is

probably the most important policy direction that we

have had in the last year. In a policy directive from the

administrator, he clearly identified the commercial

mission of equal importance to the others. Those are the

changes taking place and we are capitalizing and provid-

ing ways of utilizing and transferring those technologies
and taking the best advantage of them. So, I think it is a

stronger program.

QUESTION: Looking across the different agencies

around the world, everybody has been critical, but do

you think there are any other agencies or organizations

doing better technology transfer? If so who, and are

you looking at them?

DR. SYED: We have been looking at all of the federal

government agencies and how they are doing. We have
studied and incorporated some of the methodologies,

techniques and approaches that the Department of

Commerce's Advanced Technology Program used to de-

ploy resources to small manufacturers and businesses. I

think we are not closing ourself from learning from

other people and their experience, to the extent that the

experiences are there and since they are there, we are

building on it and going beyond it. Clearly, all of the

agencies DOE, Commerce and DOD, everyone is trying

their best to do the job most effectively. They have

different tools and techniques. For instance, at NASA
we have the fortune of having the Space Act, which is a

much broader and comprehensive legislation that allows

us to experiment and do things that are more innovative

and proactive. So, even though other agencies are doing

it in a way they are legally allowed to do so and they

are succeeding at some levels and we are succeeding in
other levels.

QUESTION: You have told us about a change in atti-
tude in government about working more towards part-

nerships. What evidence do you have that there has been
a similar change on the part of industry, or does indus-

try simply regard this as a new song and dance they
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have to go through to a get money from the govern-
ment?

RECK: I think there are many faces in industry. This
morning we heard many nuggets of the things that have

been reinforced this afternoon. We heard about trying to

search out and identify new business opportunities,

nontraditional opportunities, new ways of working. I

think industry is feeling the pressure, and in many cases
even before NASA. Given the current constraints on

budgets and the economy, it is conducive to look at the

new opportunities and resources they offer. I think we

found industry to be very receptive. As we demonstrate

success in these programs I think it is going to turn
around even more. I think industry is very anxious to

see government invest its money wisely in ways that it

can help.

QUESTION: One thing has been puzzling me about this

new satellite program. Your objective is to develop a

satellite bus that you can buy for less than $20-25 mil-

lion. I am aware of at least three companies -- they may

be small and they may not build they slickest satellites
in the world compared to some of the things that NASA

is used to flying -- but they produce satellites today that
are flying in space now for $3-15 million. So, I don't

really understand why NASA has to prove why it can be

done for $20-25 million. Why don't you just buy one of
the cheap ones that have already been proven?

VENERRI: I am aware of some of those same compa-

nies. We wouldn't do this program if we just wanted to

maintain the state of the practice in spacecraft design

and integration of advanced computer chips, memory,
looking at on-board processing as a norm of information

instead of sending l's and O's back. We are also looking

at advancements across the subsystems into not only

silicon based arrays, but array systems that can be
folded up like saran wrap and have higher efficiencies

than what we are flying today. The bottom line is if we

just wanted to procure spacecraft, there are a host of

companies, both big and small, that we could buy sys-
tems from. We are looking at moving into state-of-the-

m -- what we would call the next generation of small

spacecraft -- to demonstrate a higher level of technolo-

gy insertion and, more importantly, how a much higher
level of integration of the payload instrumentation will

result in a reduction in the problems we are currently

experiencing. If you look at the way we structured the

proposal, a low ball cost will not win you this program,

so it goes beyond state of practice as of today. We are

looking at the next generation of systems including a

much higher degree of integration design and pushing

technology across every subcomponent that goes on that
bus -- including the way we can do the design an quali-

fication of that technology.

QUESTION: So, the Air Force STEP program does not

satisfy your needs or the work that Phillips Lab is do-

ing? They want to become a supplier; they want to
have a program to do small satellites as well. The Air

Force has already done that with STEP. I'm sure you
are aware of that.

VEr_ng_: Yes, and in fact, we have a few of the Air

Force people on our evaluation board because they are

interested in coordinating what their needs are into what

we are doing. NASA is not doing this without Air Force

involvement. The Air Force is integrally involved with
structuring this program. In fact, Jean Geon out at

Phillips asked if I could put another Air Force person

on our evaluation team, simply to help him over the

long run. NASA and the Air Force are totally linked

together over what we are going to do over the next five
to ten years in spacecraft technology.

DR. SYED: Going back to the question earlier that you

asked about doing a better job in promoting space, I just
wanted to mention that NASA is an agency which is in

public service. If there is a will on the part of the public

to have a space program in the future, then clearly we

are there to help and do the job. The possibility exists

for defining new frontiers in space that belong to all of

us. It belongs to all of you as well as the next genera-
tion. I think it will take us doing what we are doing at

NASA, and we can do more.

It is also clear that organizations outside have a role

too. I had a discussion at.lunch with Jack Flannery of

the U.S. Space Foundation. He was talking about how

thd U.S. Space Foundation is thinking about promoting

and doing things in a way that makes sense, and that

those ideas are being pursued. I just wanted to let you
know that we all need to do it, and it is clear that it will

take all of us doing it in order to succeed.
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BILL SCHICK: In the years past, we thought of com-

mercial space as a novelty. There were visionaries,

opportunist, and then there were a few scam artists that

led the way. Speaking with Tom Velez of CTA last

night -- you heard him this morning -- he indicated that
he recently reviewed a variety of policy and industry

discussions than were developed about ten years ago.

He noted that they are they same issues: financing,

launch costs, multi-year government financing or fund-
ing, all the familiar issues. But listening to today's

sessions in which industry provided their perspective,
and NASA discussed a new approach for technology

conversion, I am encouraged that there are new oppor-

tunities emerging. While many of the old issues still do

remain, we see a convergence and an increase willing-
ness to take risks, both in government and industry. In

the past, commercial space was an isolated outpost.

There existed a few narrowly defined programs in the

launch business, on-orbit services, materials processing

in space, remote sensing and satellite communications

representing the essence of commercial space. However,

many of these market areas are becoming more main-

stream and now you hear a different term used, now it
is called dual use technology; it is called defense con-

version; it is called government infrastructure invest-

ment and other terms like that. But yet skeptics say, that

there are no good examples, there are no success sto-

ries, but maybe I'll take a second and show a few and

take a stab at providing some examples.

Before I do that, Theresa Foley mentioned a study
that we did in concert with Space News, this was called

Space Business Review. It discusses several of these

industries. Let me start by talking about communica-

tions. There are a lot of people who don't view commu-

nications as a commercial space industry. I guess be-
cause it is successful, so therefore it does not count.

Every dollar spent to send a call over a GEO satellite by
AT&T, or who ever is using the PSTN to link up to the

satellite to go overseas is a dollar spent on commercial

space. Every dollar spent on satellite development, or

building, or launching for what we consider pretty

mainstream, such as watching the Olympics, watching

the Super Bowl and so on is an investment in commer-

cial space. NASA ACTS program, talked about earlier,

clearly has a commercial focus to much of its technolo-
gy. Again, not all communications satellite projects will

win, but the ones that do should be considered commer-

cial space successes.
I also want to talk a little bit about GPS. We heard

this morning from Randy Hoffman that Magellan is

approaching the K-Mart market. This is certainly more
mainstream and is a great example of commercial space

success. Consumer markets in boating, hiking, IVHS

applications, position location and so on representing

commercial success. What you see is that there are a lot

of players in the industry, and a lot of people come and

go but there are many players in the industry investing,

making money, and trying to make a business out of
GPS. Rockwell has a significant amount invested in

GPS and there are others. This is not a complete list,

this is just a sampling. There are a lot of markets that

are considered. There are a lot of potential applications.
It is satellite based, it is GPS, it is a commercial space

SUCCesS.

To continue, I will talk about direct broadcast for a

moment. First, let me ask a question. We have heard a

lot of information on the information superhighway.

What is that? Yes, fiber optics play a key role. The

RBOC's, the Regional Bell Operating Companies are

playing a lead role in developing this future commercial

gold mine. But, investments in space technology are in
fact a part of this information highway. These are real,

just like fiber, and they will become more real as some

of the mobile satellite communications technology takes

hold. Real investments like TCI, such as TCI and the

Bell Atlantic merger which subsequently failed, will
continue and will include consideration for satellites.

For example, a subsidiary of TCI has a real investment
in direct broadcast satellite technology. Rupert Murdock

and 20th Century Fox have invested millions of dollars
in direct broadcast satellites overseas. There are content

providers exploring all avenues. In fact I worked with a

company called Magnet Interactive Studios. They are an

interactive multimedia developer that has spoken to a
variety of satellite companies to find ways to put their

interactive products on hundreds of channels that will be

available in years to come. They are also looking at

NASA virtual reality technology and considering how to
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take NASA derived virtual reality technology and turn it
into the next set of games, the next set of corporate
interactive tools and so on. Let's talk about where the

market is going, and why remote sensing is all of a

sudden developing some appeal where for years it has

been a moving target.
If you look at a lot of the current satellites that pro-

vide or maybe would some day provide commercial

remote sensing imagery, you can see some of the weath-

er satellites, Spot 1-2-3-4, (Landsat 6 is taking images

of the ocean at this point), Landsat 7 -- who knows
what new opportunities continue'?. The point is, based on

the chart (Fig. SCE-27) with re-visit time and spatial

resolution being the two axis that there are current
markets being served. Now, let's take a look at the

market (Fig. SCE-28). If you look at the market, and
this data comes from a variety of studies that we have

done both for NASA and for other agencies and for

some private companies that are interested in this area,

you can see the market falls in a variety of patterns.
Without going into detail, it runs the full gamut of

spacial resolution, again these are only two axis, you

could look at this from spectral requirements, you can
look at this in a variety of ways. When we overlap the

two, what emerges is an unmet demand (Fig. SCE-29).

Now, the importance of that chart, I think is under-

scored by what Brian Dailey said this morning about the

policy. The fact that the policy has come through in

favor of allowing high resolution systems being deploy-
ed by commercial operators essentially opens up that far

right hand side of the market. Another key issue is
timeliness and revisit and a lot of other business factors

that I think up to this point we have forgotten tradition-

ally in the industry. It has been a technical solution.

Everything has a technical solution. Let's face it, it is a
business solution when you come right down to it be-

cause the technology is doable. But the point is, there is

an unmet demand that will be met by a variety of play-
ers in the market. We don't know who will succeed and

who will not, but somebody will. If you look at the list

of satellites and sensors, you have three players out
there that are seriously considering investing a lot of

money in tackling these particular markets, Lockheed,
Orbital Sciences' GDE and ITEC initiative called the

Eye Glass, and then of course you have the WorldView

satellite working with CTA. There are other programs

that I am not at liberty to talk about, but some of which

you may know about that haven't been announced yet.

The Russians may get into the market with ALMAZ lB.
So, there are a variety of opportunities looking at that

particular demand.
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Also, talking about the Stennis Space Center again,

here is a good example, I think, of government and

industry working together to stimulate a commercial

interest. NASA commissioned a fairly detailed market

study of the commercial remote sensing industry. It

wasn't a study on technology, it wasn't a study of spe-

cific spectral bands and so on, it was a study of end
user needs for observation activities, observable insights

that an end user might use to run a more efficient farm,

to build a new shopping center more efficiently, any

number of application. Some of which won't be handled

by remote sensing from satellite absolutely. Some of

which will be handled by aircraft for now and forever,

and others that apply real interest to

but many applications that can be met by some of these

proposed systems that are being talked about now and
developed. The defense Landsat program office and

their studies for the advanced land remote sensing sys-

tem which some of the companies out here probably

know of are looking at commercial requirements in

addition to the DoD requirements. They recognize that

the commercial application helps to justify programs and
so on.

Next, let's move to launch, a sore subject by some.
Launch costs are still high, not much commercial activi-

ty going on to justify large investments in new launch

systems. However, I think as you will hear later in the

week by General Moorman's panel, the government and

industry are looking at how to get this done, how to be

innovative, how to find new ways of getting vehicles
that make the U.S. competitive again in this area. I

think you will see more of that in the panel that will
follow General Moorman's remarks too. But even here,

there are some examples of risk taking. Granted, not
without government support and government funding,

but yet there are beginning to be new ways of thinking,
the Lockheed launch vehicle, the SSTO, DCX Project,

they are government funded and they represent positive

change. But the point is, that people are trying to ex-

plore new ways, trying to look at new opportunity.

Taurus' successful flight is another example of some

risk taking and some commercial vision.
On-orbit opportunities, while not currently commer-

cial, provide an R&D focus to that activity. Materials

processing in space for years has been the genie of

commercial space that has never appeared. I think there

are some examples where given time, some of this will

materialize, but again would I rest my entire investment

future on on-orbit services and materials processing in

space? Probably not. Is it worth pursuing at some level?

Yes, I think it is. There are some good examples. For
example, the Wake Shield program got some bad press.

It was a failure, but it wasn't a total failure, it was a

first in an attempt to develop a new capability. It had

some success along with some failure, but the point is

that the team learned from the failures and are develop-

ing changes, they are fixing the systems for the next

time -- and there needs to be a next time. They did get

some good results and it did have a marginal degree of

success to build from and try again. Protein crystal

growth, another area that people have heard about,
while not tomorrow, or a week from tomorrow, but

there is real potential there. There is a new public bio-

tech company called BioCryst in Birmingham. They

have compounds that are getting ready to go into the

animal and human trial, to get FDA approval. Some of

these compounds were developed through the advantage

of crystals grown in space. So, here is an example.
Does that mean that there will be a revolution in the

pharmaceutical industry because of this? Probably not.

Over time there will be changes and benefits made from

this kind of technology though.

Government investment programs talked about this

afternoon are now using terms like return on invest-

ment, dual use, shared risk, nongovernment market, and

others that apply real interest to economic competitive-
ness and commercial payoff. I think as you heard Sam

Venerri say, government agencies have to compete for

federal dollars, and the competition is going to based on

economic reality. Quite frankly, I think it is a wake up

call to everyone that we have to think differently in the

way we consider commercial space or should I say
space commerce, to broaden the term. As budgets de-

cline, shared risk is more important. Industry is going

to be asked to step up to the table more. The industry is

going to have to consider its position, are you ready to

step up to the table? Some companies may not be,

some may be dependent on your own corporate health
and interests. The investors are still skeptical, no ques-

tion. They are starting to listen, however, and ask more

questions. There are real markets and people are making

real money and starting to take notice. I have a friend
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from Dillon'Reed -- an investment bank -- who called

be a couple days ago and asked me about three compa-

nies. I had heard about everyone of them, and knew

each very well. That struck me as interesting because
this individual had never before had anything to do with

space, could care less about space, in fact he was in

health care. But now, there are some big deals crossing
his desk that he is interested in, so he asks.

What I would like to do now is very quickly go

through the summarization of the results of the study we
did with the investment community. It is not scientific in

the sense that I won't stand here and tell you that it is

statistically valid, but yet it does provide some interest-

ing insights. Many investors, and I am talking primarily
the financial markets now, invest in a high technology

portfolio (Fig. SCE-30).
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Now clearly, evidence does not show space as one of
the leaders, but the interesting thing is that space is

considered at all. I think there are probably a lot of

people who would say that there is no interest at all, but
I think this shows that is not the case. However, com-

puters, biotechnology, and electronics are still high on
the list. One thing to remember though in this broader
context of dual use tech conversion and so on, if we are

smart we are going to stop being space purists and start

being high tech providers of products and services, and

the merger of these space commerce areas, will con-

verge and you won't have technology differentiation that

stigmatizes the industry. Investors, those who have been
approached, and have some knowledge of space, see the

potential payoff for space base investment in large

comsats. That is traditionally, they have been investing

in that area, doing lease deals and project financings for

years. So clearly, that is still high on the list. Global

positioning is viewed as an area of the near future
where a lot of investment is being made right now. Also
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high on the list, small launch vehicle market. That is

tied to the perception of the LEO (Low Earth Orbit)
communications satellite market and the potential that

might appear in this area. This does not imply that

people are making lots of money yet in these areas. This

is the potential, where they think some potential may lie

in the future. Big LEO comsats and the little LEO

comsats are exciting areas for investment.

Looking at the payback period, large remote sensing
satellites right now have the longest payback period, ten

to twenty years is the perception. But on the contrary,

small remote sensing systems, ones that are dealing with
niche markets that are economical, that are cost effec-

tive, that are focusing on the business aspect of remote

sensing have a better payback period (Figs. SCE-31 &

SCE-32). It is still not tomorrow or next year, but it is

five to ten years which is not inconsistent with several

high-tech venture portfolios contrary to what many
people think regarding traditional venture financing

where you are putting money into something that has a

large payoff down the road and is high risk.
There is also significant investment in other countries

(Fig. SCE-33). By and large, a lot of the investment

that goes into space from these other countries are

commercially or economically motivated. So, where we

have a national budget for space, percentage wise it is
probably a lot larger percentage economically motivated

by space ventures.
Let me conclude by just saying, this symposium that

begins tonight will focus on the windows of opportunity,
that is the theme. While the vision of space commerce is

only now beginning to expand, albeit slowly, more

private, corporate and capitol market investment is

materializing. While many national space issues still

...if we are smart we.are going
to stop being space purists and start

I

commerce areas, will converge...

exist, and there are still many problems ahead like

multi-year government financing, shared risk, declining

budgets and other issues that have been talked about

throughout the day and over the years, there actually are

some shining stars, windows of opportunity and vision-

ary first steps in the works. This conference will begin

to open the window to new opportunities for commer-
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problems exist that are monopolizing the Administra-
tion's attention, but we did hear from Greg Reck and

Sam Venerri that NASA is changing, while time will

tell of its success, real money and effort is being made.

Other agencies like DoD, DoC, DoE are actually invest-

ing in technology. However the industry, and now pri-

marily the people out there who have to make these
business decisions must continue the trend towards

becoming more competitive and self sufficient. Again,

according to Brian Dailey, he spoke of a trend in merg-

er and acquisition activities adjusting for supply and

demand. In closing, to echo this common theme, the

companies and the industry

must continue to evaluate the risk and reward of apply-

ing the vast resource that you have to a new global

economy where everyone benefits from what I consider
to be a growing opportunity. For those staying on, you

will hopefully see this theme carried on throughout the

rest of the symposium. Thank you.

Perceived payback period for various space segments (All respondents)
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Q&A Session

QUESTION: Someone from the previous session

brought up the issue of marketing with the space pro-

gram. I would suggest that we all reread the U.S. Space

Foundation's vision and its goals, they are very simple.

The vision is an aggressive, successful American space

program leading the world. The mission is to promote
national awareness and support for America's space

endeavors, and it does that by providing customers and

constituents with high quality programs and materials

that optimize national awareness. So, the simplest thing

we can all do, both government and industry, is simply

up our support to the U.S. Space Foundation.

THERESA FOLEY: Bill, you put Up the chart of all the
foreign space agencies that invest more directly in com-

mercializing their industry. It is my impression that

when ESA awards a contract for example, communica-

tion satellite technology, they really sort of put the

money into Aerospatiale or Matra's pocket, with the

idea that the company is going to go out and take on

everybody else as soon as they do the program. But, if

NASA put money in Rockwell's pocket or Lockheed's
pocket with that idea, it would cause a terrible uproar in

the industry. Should that be part of the Clinton admin-

istration's change in policy? What we are hearing

NASA say, is that the proposed changes are nothing

along the lines of emulating what goes on in other coun-

tries to be competitive.
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SCmCK: You raise an age old problem of do you subsi-

dize or not subsidize. My personal opinion is that in fact

we are engaging in a form of subsidy through a variety

of programs that are on going now in TRP and ATP
and some others. It may not be direct slipping money

into the pockets of the companies to go out and be

commercial and take on the world, but it is money

going directly into the pockets of those who hopefully
invest some of their own money and resources and over

time will be able to do just that. So, it is a matter of

degree I think, in how one interprets grants, contracts,

TRPs and so on. Is it equal, is it fair, is it the same? I

don't know. So, it is a good question, but I don't have a

good answer.
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Apollo IX Crew: James A. McDivitt, David R. Scott, Russell L. Schweikart

At precisely 11:00am, March 3, 1969, Apollo IX roared into space atop its Saturn V launch vehicle. Eleven minutes

later the Apollo IX space craft entered a near-perfect circular orbit 103 nautical miles above the Earth. For the next

I0 days, Commander James A. McDivitt, Command Module Pilot David R. Scott and Lunar Module Pilot Russell L.

Schweikart would put the Lunar Module through a grueling series of tests. Data form this mission would prepare

NASA engineers for the eventual first landing on the moon with this craft, only four months later. Considered a

"flawless performance," President Richard Nixon congratulated the astronauts personally declaring: "The epic flight

of Apollo IX will be recorded in history as 10 days that thrilled the world."

Apollo IX was the first space test of the third critical piece of Apollo hardware checking out the lunar module in

Earth orbit. The crew put all three Apollo Vehicles through their paces, undocking and then redocking the lunar

lander with the command module, just as they would in lunar obit. Schweikart and Scott performed a spacewalk.

Schweikart checked out the new Apollo spacesuit, the first to have its own life support system rather than being

dependent on an umbilical connection to the spacecraft. Apollo IX gave proof that the Apollo machines were up to
the task of orbital rendezvous and docking.

Present at this evening's tribute were Jim McDivitt, Dave Scott, Rusty Schweikart, Pete Conrad and Dick Gordon.
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The Honorable BillNelson

Maguirc, Vorhis & Wells, PA

Former Congressman and Astronaut

BILL NELSON: Space exploration, like all pioneer

work, demands more than physical courage and financ-
es. It calls for a willingness to stretch the limits of one's

horizons and stretch beyond our little worlds of comfort
and fear in which we all live. This means we explore

not only space and the unknown, but the possibilities of

working with all those who share a common goal for a

grander purpose of "peace on earth to men of good
will."

The cost of space exploration is high -- yet no great-
er, relatively speaking, than the sum provided by Queen

Isabella of Spain to finance the trips of Christopher

Columbus in 1492 and following years.

We would hope that most thoughtful Americans
understand this, and are willing to help foot the bill. But

do most Americans in 1994 really support us? I believe

deep within their hearts is a special excitement for space

adventure, but with crime, healthcare, poverty, educa-
tion and jobs commanding center stage, will not the

competition of other problems crowd out the space

program?
It will ... unless we change some things.

What is America's primary mission in space? Do we

have a defined goal, a vision for the future? And what

can we do to implement it?

The Ride Report, Leadership and America's Future

in Space, analyzed four future goals for the space pro-

gram:
Studies of earth, exploring the planets, a moon base,

and a manned trip to Mars. Are these recommendations
relevant?

In our democratic system, any program as big as
NASA and military space is bound to find itself bogged

down in compromise, bureaucratic red tape, and the

struggle to flow with political and economic trends.

That's not necessarily bad. The democratic process, as
cumbersome as it is, demands that NASA keep its struc-

ture flexible and expandable. Now, NASA is being

forced to re-examine its goals and is, perhaps for the

first time in a long time, forced to look to the American

people for direction.

Given these difficult times, I would like to offer

some suggestions:

1. Articulate a set of clearly defined goals, so that

the American people can understand them. Studies of

the earth, exploring the planets, a moon base, and an

eventual manned mission to Mars are a good place to
start.

2. Marry the space program to the environment.
Mission To Planet Earth should be emphasized. The

environmental community doesn't even know anything

about the Earth Observing System. And there should be
closer ties between NASA and EPA.

3. Forge alliances with international partners. Coop-
erate with all nations, including the Russians, including

the Space Station. The use of Russian hardware should

be incorporated with a fallback position. Mission From

Planet Earth will include many nations and is of politi-

cal importance to the United States.

space? Do we have a defined goal, a vision

for the future? And what can we do to

unplement a.
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4. Explain our space and technology accomplish-

ments by communicating more effectively to the public.

For example, the role of space in any war. Declassify

some systems so Americans will better understand
space's application to defend. Explain how space tech-

nology applies to our every day lives.
5. Be credible, realistic and honest in our answers.

We should not give explanations built on deception and

exaggeration.

6. Then urge the President and Vice President to

lead, and, as they do, support them.
Bill Clinton is a space enthusiast. I know him and I

know that to be true. But we need to give him some

political capital by helping the American people to

understand and approve of a vigorous space program.

Only the President can lead, but especially when the

nation's finances are tight, he needs the support of the
American people and the support of their representatives

in Congress.

It may shock you to know that space may not be

relevant in the minds of many people. This year we are

celebrating the 25th Anniversary of Apollo, but did you
know that millions of Americans have been born since

we triumphantly landed on the moon? Furthermore, did
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you know there are 110 freshmen Members of Congress

who were elected to bring change to the Nation's agen-

da, and rarely does their definition of change include

space?

After this year's election of another 100 new Mem-
bers of Congress, over half of the House of Representa-

tives will be young and bright and eager and many will

have no personal recollection of Apollo XI's landing on
the surface of the moon.

Make it relate to the

American people's h.Ol_S and dreams and
the space program will become relevant to

the Congressmen as an appropriate answer

for new investment, environmental

protection, math and science

education, defense conversion, and

global economic competition.
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Times have changed, and we who are inspired by a

future in outer space better change with the times. These

times are more fiscally constrained. NASA cannot real-

istically even expect a budget that annually keeps up
with inflation. These times are more partisan in the

attitude and actions of our leaders while the space pro-

gram begs for bi-partisanship. These times are more

complicated since we don't have a rallying point around

a cold war competition.

These times are more difficult to get decisions that
stick, since the power to decide has been dispersed

among many committee chairmen, agency heads, and
executive branch staffers.

These times are more frustrating because not all of

the news reported is good, and occasionally some of the

news about space is slanted to the negative. And media

communication is pervasive, constant, and is a big
business that looks at the bottom line. Be honest and

straightforward with the media and take our licks along

with the praise. But let the free exchange of information
occur and the truth will win out.

And these times are more challenging because we

cannot take the U.S. space program for granted any-

more. Today the national space agenda must be fought

for line by line, dollar by dollar, mission by mission.
But it is worth fighting fort

So Madam Engineer, Mr. Technician, Mr. Military

officer, Mr. Aerospace Executive, you had better call

OPENING CEREMONY

your Congressman and get to know him or her personal-

ly. You need to attend his town hall meetings. Set up a

tour of your plant operations. Let him look into the eyes

of the people who work there. Tell him how many are

employed. Get your spouses and uncles to write about
the nation's civilian and military space program.

Make it relate to the American people's hopes and

dreams and the space program will become relevant to

the Congressmen as an appropriate answer to the Clin-

ton Administration's yearning for new investment,
environmental protection, math and science education,

defense conversion, and global economic competition.

After we get over this present hurdle, we will even-

tually reach out to colonize other world's with human
civilization.

Man is evolving into space and is going to operate

there. Regardless of the problems, space is our next

frontier. To neglect it would be as foolish as saying to

Lewis and Clark, "We have everything we want back

east. There's no need to go beyond the Mississippi."

The American adventure is a story about heroes,

about discovery, about exploration, about people who

forge ahead. That is the nature of our country. We have

always been a nation that is restless unless pressing the
unknown. We have always had a frontier to expand:

westward, inward and upward.

Nothing has symbolized the character of the Ameri-

can people as explorers, as discoverers, as adventurers,

like the space program. If America ever abandoned her

space ventures, then we would die as a nation, becom-
ing second rate in our own eyes as well as in the eyes of
the world.

I believe our next major space goal should be the

completion of the Space Station, while exploring the

heavens and studying the environment with the Earth

Observation System, then colonize the moon, and then
on to Planet Mars with humans in the next century.

So it is time to move beyond our insecurities and

missteps to the expected triumphs of the future -- to

articulate our major goals and enter into a national

resolve to build on our experience and explore the
unknown.

Thank you.
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Windows of Opportunity

Jean-Marie Luton

Director General

European Space Agency

I would like to thank Mr. MacLeod, the President of

the United States Space Foundation, for again inviting

me to Colorado Springs to be part of this highly produc-
tive and stimulating series of symposia which brings

together space policy leaders from around the world. As

you may know, this is the second time that I am joining

you, and it is an honor and great pleasure for me to

have the opportunity to deliver the keynote address at

this year's symposium and to discuss with you space

policy issues, program and strategies as seen from a
European perspective.

I believe that this dialogue is essential for all of us if

we want to maximize the benefits of each country's

space endeavor. The past conferences in this series have

been very valuable and fruitful events for promoting and

strengthening the cooperative spirit among space agen-

cies and for helping to build bridges between those
countries engaged in space activities.

This morning I would like to take the opportunity to

focus on the European Space Agency's participation in

the planned international space station project as well as

to address international launch issues, two subjects
which ESA (and our member states) follows very close-

ly and, I must add, not without concern, in particular as

regards the fate of the space station. This is in the light

of the bouts and reservations expressed by some influen-

tial policy makers in Washington who, until recently,

were among the leading supporters of the project. You

all know that since 1988 the space station has represent-

ed an important element in Europe's cooperative under-

takings with the United States, Canada and Japan and is
an integral element of our international space coopera-

tion program through our enlarged partnership with
Russia.

First however, I would ask you to go back with me

to twelve months ago. Since I was here last April to

inform you of the decisions taken by our ministers in

Granada, much has happened in Europe. The primary
task for ESA during the past year has been to implement

those decisions and to initiate the programs with our

partners in industry. I can tell you that we have worked

hard to obtain the necessary financial coverage for the

approved programs which, in a time of continuing re-

cession, was not easy. It will not be a surprise for you

to hear that NASA's budgets are not the only ones not

WINDOWS OF OPPORTUNrrY

increasing. Some major contributors like Germany and

Italy have made significant reductions in their space
budgets compared to the Granada plan and have thus
been forced to reduce their contributions to the

Agency's programs as well.
In addition, a major preoccupation during the inter-

vening twelve months has been the exchange rate prob-
lem affecting some of our member states' capacity to

finance the programs decided in Granada. The sinking

currencies have meant that subscriptions to international

scientific organizations such as ESA have become more

expensive for those countries affected by their currency
devaluation. This was another factor which contributed

to a delay in the start-up of the programs decided in
Granada.

But in spite of the unfavorable economic climate

which has prevailed over the past year and notwithstand-

ing that nearly all the ministers responsible for space

from the major countries have changed, some of them
even twice, meaning that those who made the decisions

are no longer in office, we have been able to achieve a

great deal.
Following the latest Council decisions of December

and the beginning of this year, ESA has been able to

secure the go-ahead for its future Earth observation

program which comprises Envisat-1, an environmental

mission to be launched in 1998, and preparatory activi-

ties for Metop-1, a mission dedicated to operational

meteorology and climate monitoring from polar orbit.
This latter mission, to be launched in the year 2000,

will be carried out in partnership with EUMETSAT, the

European Organization for the Exploitation of Meteoro-

logical Satellites.

In addition to the polar missions Envisat and Metop,
we have also an agreement to start the Meteosat Second

General program, the prototype satellite which will be

jointly financed by the Agency and EUMETSAT. This
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and the ensuing EUMETSAT program will guarantee a
continued service for the meteorologists and make Eu-

rope a major player in global Earth observation systems.

It also means that the European Earth observation com-

munity can now look forward to an ambitious program
and a perspective of stable long-term funding similar to
ESA's Horizon 2000 program in space science which,

according to the magazine Science, is attracting a grow-

ing number of proposals from U.S. researchers lured by
its coherent structure and stable funding.

If stability is the biggest attraction of ESA's long-

term science plan, this unfortunately cannot be said of

another project which is at the center of international
collaboration.

This leads me to the main subject of my intervention,

namely Europe's participation in the International Space
Station. Since I talked to you last April, a series of

events has fundamentally modified the context within

which the program was being planned.

The redesign effort on the International Space Station

which took place last year in the United States invalidat-
ed to some extent the ministers' decision in Granada and

also created doubts about the leading partners' political

will to continue the program. As a result, we at ESA
were thrown into a new debate as to whether Europe

should participate in the project or not.
During this period, however, we continued to work

very closely together with the other international space
station partners to validate the space station concept.

After some time the whole picture changed again

with the extension of the parmership to Russia. From an

overall political point of view, the involvement of Rus-
sia is indeed welcomed by everybody in Europe. It is

clear though, that such a change also has a profound
impact on technical issues which are being solved now

and I hope that we shall soon see Russia fully integrated

into the International Space Station.

Let me say a few words about Russian/European

cooperation in the context of the International Space
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Station.

In '92 ESA and RSA had envisaged that Europe

participate in the development and operation of the
planned Russian MIR 2 station. The fact that the Rus-

sian space station elements initially foreseen for MIR 2
are now intended to join the Russian segment of the

International Space Station prompted RSA and ESA to
review the situation. We came to the conclusion that the

new concept of one International Space Station did not

change the basis of the existing Euro-Russian coopera-
tion and that items developed by ESA should continue to

be considered as part of the Russian segment of the

International Space Station in the same way as they were

formerly considered to constitute an integral part of the
Russian MIR2.

Among the items under consideration in this context

are the joint RSA/ESA development of the spacesuit

EVA 2000, the supply by ESA of an external telemanip-
ulator arm ERA, ESA participation in the modernization

of the Soyuz and Progress vehicles and supply by ESA
of the Data Management System for the Russian seg-

ment of the International Space Station.
At the same time the technical work on the Interna-

tional Space Station has proceeded at breakneck speed,

and I am happy to say that a number of technical and

political issues that have been on Europe's mind have
found a solution. I am pleased to thank NASA for the
remarkable work which has been achieved during the

last month. Here I am especially thinking of the roles

and responsibilities for the partners, at least for Europe,

both in operations and utilization which have been de-

fined in a satisfactory manner. With this I mean in

particular that the overall approach today is a much
more decentralized operations concept whereby, under

_ _d_i_ e .ffort on _e _ternation_.
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NASA leadership, the European laboratory (the Colum-

bus Orbital Facility) would be controlled from Europe.

That is to say, the partners take full responsibility for

their elements, not only during development but also in

operations, so that each partner is contributing to the
whole of the space station for the benefit of the others
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by managing and sustaining their respective elements.

Furthermore, as regards the logistics of the space

station, it pleased me that Ariane-5 now has a clearly
identified role for the benefit of all partners leading to a

more balanced and robust logistics scenario by relying

on several transport vehicles.
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Such a scenario, where the financial burden is shared

by supplying services for common use, is a sound con-

cept because the notion of exchange of funds - which is

always a difficult matter between government space

agencies - can be kept to a minimum or disposed of

altogether.

Having said this, I must add that the redefinition of

Europe's participation and contribution to the space

station has still to be finalized with the consequential

financial commitments from the European governments.
This is foreseen to happen at a ministerial conference in

1995. During this time, Europe will be reviewing its

options to be sure that its contribution is unique and

valuable to all the international partners taking into

account not only Europe's requirements and financial
capabilities but also the contributions from the other

partners.

However, at the last Council in February, ESA's
members reaffirmed their political will and determina-

tion to play a major role as a partner in the space station

project and decided on an Act which explicitly lays

down that "the mainstay of Europe's contribution to the

development and exploitation phases of the international

space station program will mainly consist of the supply
of a significant in-orbit element and in a substantial

involvement in exploitation operations for the whole

international space station, using the Ariane-5 launcher

and associated transport elements." So the details of

implementation and required financial commitments
have still to be decided and this, of course, in conformi-

ty or by taking into account the other partners' agree-

ments which are, at present, in the process of being
reviewed.

We are experiencing an economic climate in Europe

which has not been seen since the 30's. Against this

background, space endeavor, and in particular, human

space exploration, are an obvious and easy target for

savings. And this regardless of the fact that the actual

amount of money going into space is not a major factor

in the overall economic system.
Therefore, in times of tight budgets and when daily

life requires such sacrifices, it is always difficult to

argue for investments in the future. It is our task to

make governments and Parliaments aware of the impor-

tance of supporting long-term science and development

projects which are fundamental and of great value to

society. We should try to tell them why we should keep
these investments for the future. As everyone knows,

any company which meets the daily difficulties by aban-

doning investments for the future is irrevocably sawing

off the branches it is sitting on.

It is against this perspective that Europe and also
ESA had to trim its sails of its human spaceflight pro-

gram and had to come up with a plan which safeguards

the future but, at the same time, relieves expenditure in

the next years, looking forward to more promising and

better economic conditions in two to five years from
now.

This situation could be made easier if there are no

more doubts about the objectives and the political will to

carry out a program that we see in the political debate
in the United States, the leader of this effort.

It is well understood that a program of this size and

importance needs to be constantly scrutinized and debat-

ed. But there comes a time when you have to decide on

whether you want the project or not.

I think we have now reached this point. Let us con-

centrate henceforth on the constructive debate of making
the space station a technical, scientific and political
success!
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Before I conclude, I should like to make a few re-
marks on another critical and sensitive issue which we

in Europe are following with great interest and which is

of concern to us because of the implications for our

launcher industry. That is the challenge we face with

Russia, China and Japan.

I believe that everybody recognizes that it is in the
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interest of all parties to rapidly come to a solution on

this issue if we want to avoid serious problems for our

space industry resulting from unfair competition. There
is no doubt that a viable and competitive launch capa-

bility is regarded by our governments as one of the most
fundamental building blocks for our future space en-

deavor which must be preserved.

We have a situation of a Western space launch indus-

try already having an overcapacity relative to the pro-
jected launch rates and that will get worse in the future.

According to Arianespace estimates, the number of

commercial satellites to launched from 1994 through

1996 is about 23 to 25 per year. From 1997 to the year

2000 some 16 to 19 satellites are expected to be

launched per year. Beyond the year 2000 the market
should stabilize at about 15 to 17 satellites to be

launched per year. This is not even sufficient for two

launching systems, as unfortunately neither Russia nor
the Ukraine, nor China contribute to the commercial
satellite market.

In my view the first priority must be to work toward

a balanced agreement from all parties on a modus viven-

di which preserves the interests and competence of our
space industry whilst allowing the new players to enter

in a controlled manner the commercial marketplace

without disrupting this fragile market.
Let me conclude by stressing that we in Europe are

prepared to play a constructive part in that process and

that ESA supports all endeavors to work out appropriate

and balanced principles to ensure that the interests of all

parties are safeguarded and that competition among the

various players in that market is fair.
Thank you.
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DR. ROLAND DOR_: "Canada and the International

Space Station" Ladies, Gentlemen and Colleagues, I am

very pleased to be among you today to talk about
Canada's involvement and longstanding commitment to

space initiatives and most specifically, the International
Space Station project.

Canada's involvement in space grew out of the need

to communicate over large distances and to manage a

vast land sparsely populated. Our territory occupies half

a continent, borders three oceans and spans five and a

half time zones. It is also the only country in the world

with a magnetic pole which often affects electromagnetic
communications.

In 1962, Canada entered the space age and became

the third nation, after the USSR and the USA, to send a
satellite, Alouette I, into orbit. In the 70s, Canada be-

came the first country to use a domestic geostationary

satellite telecommunications system for commercial

purposes. In the 80's, Canada proved its expertise in the
field of robotics with the unparalled success of the

Canadarm. It was the most complex space robot ever

constructed. The Canadarm has performed flawlessly on
numerous shuttle missions. The 80s also saw Canada

join the International Partners in the greatest ever con-
ceived international scientific endeavor: the International

Space Station.
There is no doubt that Canada is committed to a

strong space program; one that meets ongoing needs of
Canadians; one that allows us to retain and enhance our

space industry; one that provides for international part-
nership and cooperation; and, one that is within our
financial means.

As you know, Canada is currently negotiating, with
NASA and our other International Partners, a reduced

contribution to the International Space Station and a
lesser role in the operations and utilization of the Sta-

tion. These discussions were triggered by the very

Dr. Jan-Baldem Mennicken
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Deutsche Agentur Ffir Raumfahrtangelegen-Heiten

(DARA) GmbH

Daniel S. Goldin

Administrator

National Aeronautics & Space Administration
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difficult financial situation that we have now to face in

Canada. Our government has recently showed its long
term commitment to space activities but with an im-

portant reeducation in the yearly budget allocated to

space.

Canada has been heartened by the support it has

received from all Partners who have pledged their
continued support and who have indicated their wish to

see Canada remain as a participant in this major interna-
tional project.

We see the acceptance of Russia to become a partner

on space station as a major positive change. It provides
all of us with a real live experience and know-how on

long-duration flights as well as the existence of some

components required to build the station. There is no

doubt that this is not only a step in the right direction
but a tangible demonstration of an international will to

complete this project.

conceived international scientific endeavor:

k ......

Ill II

I think one very simple question bears being asked:

Why is the International Space Station project good for

the world? Obviously, the first reason which comes to

mind is the technology thrust associated with such a

project. Consider the technological leaps made over the

last thirty years; many can be traced directly to the
space age and the same can be said of future techno-

logical changes.

Secondly, there is also the benefit of a space lab

which will permit the advancement of knowledge
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through science in space. The zero-g environment of

space offers researchers the unique advantage of modi-

fying or improving the properties of materials. Scientists

have discovered that purer materials, larger crystals and

new metal alloys can be created in space, perhaps lead-
ing to the development of new drugs and goods. There

is no doubt that the creation of new products and ser-

vices based on the exploitation of the station's micro-

gravity environment could generate substantial scientific,
industrial and economic spinoffs.

Thirdly, it can lead to a definite development of the

space industry in partner countries as well as in many
others as the station develops new uses over the next

century. Canada's space industry has reached an envi-
able position. Our expertise in vital areas is world-class;

our reputation for excellence is well-known and our

industry is competing successfully in global markets.

We intend to remain competitive. It is the role of the

Canadian Space Agency to develop the vision, the
strategies to our goal and to map out the road to future

success for Canada in space.

I would be remiss in not mentioning the important

leap forward our industry took with the outstanding

all of humankind for centuries to come.

success of the Space Vision System, tested by Steve

MacLean during his flight on the orbiter in 1992. De-

signed to act as an eye for high-tech robots, like the

Canadarm or the Mobile Servicing System of Space
Station, the SVS instantly provides a three-dimensional

computerized map of the position of the object being
looked at.

Fourthly, but not least, it is a model for international
cooperation. Never before have so many countries been

willing to cooperate and share their knowledge and

expertise. However, as some of my colleagues have

already alluded to, we must recognize that this endeavor
is not without its problems and.., yes, they must be

addressed if we want to see this project come to fru-

ition. Management improvements recently implemented

by NASA have already yielded results leading to in-

creased efficiency. This is a concrete example of coop-

eration. We have built a relationship which leads me to

believe that by honestly confronting the issues we will

find solutions that we can support. This is and will

remain an unprecedented example for the world.

In conclusion, let me say that the International Space
Station project is visionary; a vision which is part of the

evolution of humankind. Evolution relies on continuity;

we must ensure that this project is continued, devel-
oped, perfected to benefit all of humankind for centuries

to come. Thank you.

MASATO YAMANO: Ladies and Gentlemen, I would

like to express my sincere appreciation for being invited

to participate in this historic and authoritative National

Space Symposium of the United States Space Founda-

tion. I am especially pleased to be in beautiful Colorado

Springs surrounded by the majestic Rocky Mountains.

It is really a treat for me to meet so many leaders
and key persons in space activities from all over the

world. It has been my privilege to continue a dialogue

about the international space programs with these distin-

guished persons from a global point of view.
On this occasion, I would like to speak about the

status and conduct on international cooperation for space

development in the National Space Development Agency
of/apan, NASDA, including cooperation in the interna-

tional space station program.

NASDA was established as an implementing agency

for space applications, in 1969 when Apollo I 1 placed

human beings on the moon's surface, in contrast to the
Institute of Space and Aeronautical Science which was

established for space science research. This year,
NASDA celebrates the 25th anniversary of its founding.

I would now like to briefly introduce NASDA's

space programs.
First, let me introduce Japan's launch vehicle and

satellite development. Since its establishment, NASDA

has been developing launch vehicles and satellites with
an increasing percentage of systems produced domes-

tically but based on technology transferred from the

United States. In this way, Japan was able to launch a

series of communications satellites, broadcasting satel-
lites, and Earth observation satellites. However, since

the launch vehicle is a basic element for space devel-

opment, NASDA was tasked about 10 years ago to
develop the H-II launch vehicle. This effort was moti-

vated not only by Japan's desire to pursue its own au-

tonomous course in space development but also to be

able to contribute fully to cooperative international

projects by providing this worthy technology.

Last February, NASDA successfully launched its

68



first H-II. We understand that this is only the first

launch success and that there will be many hurdles to

overcome. We will therefore continue making our best

efforts to advance technology and improve reliability.

NASDA has also initiated research and development on
an unmanned shuttle vehicle which we call HOPE.

This summer, on the second H-II flight, we will

launch Engineering Test Satellite VI, ETS-VI, to facili-

tate our efforts in establishing 2-ton class geostationary

satellite technology.

In the field of satellite applications, NASDA has

given high priority to Earth observation activities to

investigate Earth environmental problems. In this re-

gard, NASDA has been promoting Earth observation
satellite development and data utilization in coordination

with other countries through the Committee on Earth
Observation Satellites, CEOS, and has been cooperating

with southeast Asian countries from our geographical
location.

At present, mankind is facing numerous problems

arising from the Earth's limitations. These limitations
cause environmental issues and shortages of resources

and energy. We believe that space development will be

a possible and very effective way to solve such prob-
lems as we explore extraterrestrial regions. This is an

activity for the benefit of all mankind. It is also sure to

be gigantic in scale. International cooperation in this

area is therefore both important and indispensable.

NASDA is, as I have already mentioned, actively

cooperating with other countries in conducting Earth

observation and in promoting the international space

station program. In the future, we would like to conduct
most of our activities around a central core of interna-

tional cooperation.

Having given you a brief introduction to Japan's

space activities, I would now like to turn to the main

theme of today's symposium, the space station program.
In 1984, President Reagan announced the internation-

al space station program and invited the international

partners to participate in it. This program has great

significance in Japan not only because it promotes space
science, Earth observation, and space environment

utilization, but also because it enhances related advanced

technology and contributes to the international commu-

nity. These are the reasons Japan has decided to partici-
pate in this program. This will be the first time in the

history of space activities that nations worldwide have

bonded together multilaterally to implement a large-scale

project. As such, its importance as a precursor for

future international cooperative programs like Moon or

Mars exploration cannot be overlooked. In this regard,

we in Japan have been promoting this space station

INTERNATIONAL SPACE STATION

program as our highest priority project.

The space station redesign directed by President

Clinton last year was intended to reduce development

and operation cost. Japan has been actively supporting

this activity since it is worthwhile to reduce operations
cost and benefit all participating countries equally.

With regard to each partner's contribution for space

station operation phase, the European Space Agency is

proposing to supply launch services using its Ariane-V
and communication services using its Data Relay Satel-

lite. Japan has similar intentions for its H-II launch
vehicle and data relay satellite for space station use.

program has great significance in

: science, Earth observation, and space
"" " ienvtronment utilizatmn, but also because t

enhances related advanced technology and

contributes to the international community.

:: participate in this program.

Ill Ill I

Japan entered the detailed design and development

phase of the Japanese Experiment Module in 1989 and
has since made contracts for more than half of the total

estimated cost. We therefore emphasized that the rede-

sign should be performed efficiently and so that it pro-

tects previous investments. Last September, after the

redesign, all partners agreed upon an improved space

station plan.
During and after the redesign, Russian participation

in the program was coordinated and agreed to among

the partners to construct a genuine, international space

station by utilizing Russia's excellent technology and

ample manned flight experience. This could be a major

step toward ensuring program success. In addition,

Japan concluded an agreement with Russia on space

cooperation last fall. Therefore, we sincerely welcome
this historical event.

Although constructing one unified space station is
idealistic and marvelous, we must recognize that there

could be some potential programmatic and technical

questions to be resolved. To realize such an ideal, we

must work hard and tolerate compromise. We should

recognize that constructive cooperation to resolve these

questions is required now more than ever.

I strongly expect that the experience we gained from

the redesign activities, such as pursuit of common bene-
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fit for all partners, close dialogue among partners, and
extensive coordination through established procedures,

will serve us well in future international projects as
lessons learned.

NASA, with participation of other international

partners, has now completed the system requirements

review, and system design review and has baselined

system and interface technical requirements based on a

program which envisions Russian participation. We thus
believe that technical aspects of the program have stabi-
lized.

In the area of space station utilization, Japan's first

announcement of opportunity for space station utilization
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take no account of the uniqueness of space activities.

Without resolving such problems, it will be impossi-

ble to smoothly conduct a fruitful international project.

Therefore, I presume that we need to seriously discuss a
framework of multinational cooperation, for example,

establishing a space summit for information exchange

and project planning, developing common principles of

cooperation and creating an appropriate implementing

structure for large projects such as Moon or Mars ex-

ploration which should obviously involve multinational

participation.
To strengthen multilateral cooperation and to secure

the benefits of space development for all mankind, we
must take practical steps to provide a basic infrastruc-

ture for improved cooperation, instead of just dreaming

glorious dreams.

dreaming glorious _,

was issued in 1992. More than two hundred applications

were collected, demonstrating high interest among us-

ers. Fifty themes were eventually selected for initial
JEM utilization. Japan has also been considering inter-

national cooperation with Asian researchers who may
wish to participate in space station utilization.

Since a delay in the space station schedule, if it were

to happen, would adversely effect user interest and since

the user community strongly desires early opportunities

to conduct experiments, Japan has begun discussions
with the US about the possibility of such early utiliza-

tion.

So far, I have primarily discussed the Japanese space

programs and the space station program and have point-
ed out the importance of international cooperation. I
would now like to touch on the strategy of international

cooperation. This is a most important area, but I feel

that there are many obstacles to be overcome on the

way to achieving meaningful international cooperation
because space development is a rather new and unique
field.

For example, in the current framework of interna-

tional cooperation, there is no robust and responsible
forum in which to exchange information and coordinate

plans. In addition, concluding an international agree-

ment requires much hard work due to legal systems

which differ among the countries involved and which
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DR. JAN-BALDEM MENNICKEN: It is an honor and a

great pleasure for me to address this distinguished audi-
ence. I'd like to thank Mr. MacLeod, the President of

the United States Space Foundation, for inviting me to

share with you some considerations on the international

space station.
Jean-Marie Luton outlined in his keynote the actual

situation in ESA and has mentioned the further steps

that are ahead in the European decision-making process.

As he highlighted, the ESA council and the Member

States party to the International Governmental Agree-
ment on Space Station, decided in this context to pursue

with regard to the space station three lines of activities.
These three lines are:

First: To review the European contribution to the

space station.
Second: To negotiate and agree among the partners

and Russia on amendments to the Space Station Agree-

ment; and to discuss and agree, in particular with

NASA, on certain European requirements such as the
inclusion of Ariane 5 the space station's operations.

And thirdly: To come to final conclusions in space
station related cooperation with Russia.

Complementary to the political overview given by
the Director General of ESA I should like to elaborate

somewhat more in detail on these different lines of

activities, as well as a representative of a Member State

contributing about 38% to the European Columbus

Program as the main contributor and as the Chairman of

the European IGA Coordinating Committee.
Let me start with the European contribution to the

space station, what we now call the Columbus Orbital
Facility -- COF. As you may be aware, the original

European element to the station -- as referred to in the
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IGA and the MOU between NASA and ESA is an at-

tached pressurized laboratory mainly for material and
life sciences -- the so called APM. This baseline config-

uration which -- let me mention that explicitly -- ESA

ministers agreed to develop at the Grenada Conference

in Fall 1992, was first put into question in the wake of

the space station redesign process started in early 1993

in this country. In that exercise, the main point was to

reduce cost of development and operation. With the

decision to enlarge the partnership by Russia, however,
additional considerations need to be taken into account.

These are, in particular, the new orbit of 51.6 degrees

and additional laboratory capacity provided by Russia.

The new orbit will provide further possibilities for
utilization, such as earth observation. Additional

laboratory capacity, however, raises the question how

this fits together with the original plans. Clarification is

needed on how to avoid duplication and overcapacity. In
general, our view is that the space station should pro-

vide a multidisciplinary utilization capability in the
fields of:

- life science and material science

- earth observation

- space science

- and technology development and demonstration.

Further elements that will have to be taken into

account in the ongoing optimization process for the

Columbus Orbital Facility are cost of development and

operation, schedule, Ariane 5 launch capability and
interaction with European based ground segments.

And last, but in no way least, the Columbus Orbital

Facility will have to be seen as part of a coherent con-

cept for European manned space activities. This concept

will include as Jean-Marie Luton mentioned, utilization,

space station participation and transportation. The pro-

gram proposal that will have to be submitted to Europe-

an Space Ministers for adoption next year, accordingly
will have a broader programmatic scope.

It is obvious that such an overall concept for manned

space activities, with the space station as the basis, can

only be realized step by step. The funds that will be

available in the forthcoming years will not be sufficient

to do everything at the same time. Priorities will have to

be determined and a logical sequence will have to be
established. This, too, will have to be discussed with the

space station partners. We will have to find a common

understanding on the optimal approach to building the

space station and to getting the system operational.

Let me conclude my first point by summarizing that

the ongoing redesign of the European contribution to the

space station is directed by enhancing utilization, reduc-

tion of cost, that COF shall be part of an overall con-

cept of manned space activities, using European launch

capabilities and with a goal to optimizing the space

station as a whole, not only in our interest but to the

benefit of the partners.
The second line of activities concerns the negotia-

tions with the partners and Russia for adaptation of the

IGA. This does not only involve, as you know, ESA as

Europe's cooperating agency but also the governments

of ESA Member States party to the IGA. At an IGA
meeting in Paris last month -- at which -- for the first

time -- a delegation from the Russian Federation partic-

ipated -- an agreement was adopted on how these nego-
tiations will have to be conducted; further, a legal

framework paper was agreed to among the current
partners and recommended to Russia as a basis to the

necessary amendments to the IGA.
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The Paris meeting was an excellent beginning. We

need now to proceed expeditiously and to keep up the
momentum. I know that, in particular in this country,

there is a very tight schedule due to the budgetary pro-

tess. It is our, the European partners, intention to sup-

port the envisaged schedule; that is, to conclude negotia-

tions by June. But on the other hand, we have to pro-

ceed carefully and we need to make sure that our inter-

ests in the context of the space station are adequately
taken into account. Further, it should be well under-

stood that Europe's final approval is dependent on the

ratification of the amended IGA by the respective au-

thorities and on the program approval by the Ministerial
Conference in 1995.

I'm very pleased that an agreement was reached by

an exchange of letters between the European partner and

the United States on how to proceed with negotiating the
European requirements. I understand that recent discus-

sions between ESA and NASA have been going very

well and that agreements could be reached on important

issues. So again, in this respect, in my view there is

reason to be optimistic that we will achieve our goals.

Let me now turn to the third line of space station

related activities in Europe. This concerns Europe's
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cooperation with the Russian Space Agency. As you

may recall, the European Space Agency Member States
took in November 1992 at the Ministerial Conference in

Grenada the decision to cooperate with Russia. Projects

were defined, funds earmarked and practical work be-

gun. (By the way, so ESA has already spent about $75
million in such cooperative projects.) As Jean-Marie

Luton explained, most of those projects were designed

in the context of the then still planned MIR 2 station.

Against that background it is only logical that we --

Russia and the ESA Member States -- consider these

cooperative projects also in the context of the so called

Phase 2 of the Space Station Agreement between the
USA and the Russian Federation.

In this connection, I may well add that the European

nations are interested to participate in the early phase of

the space station. We don't want to wait until the year
2000 or even beyond; we need early utilization to keep
scientific interest alive.

We need preparation of the space station. You may

be aware that my country organized two successful

space lab missions -- D1 and in 1993 D2 -- in coopera-
tion with the USA and other countries. We just pre-

sented the results of the latter to the public. But we can

no longer afford such missions on a national basis only.

IML is an important next step, but we need more such
missions and flight opportunities to prepare the station. I

feel that more attention should be paid to this element of

the space station cooperation.
Let me sum up: three different courses of action are

being proposed by the European partners to the space
station. First we are redesigning our contribution to the

station. Second, international negotiations have started
to amend the IGA to include Russia in the partnership.

In parallel, discussions are going on to accommodate
European requirements. And thirdly, ESA will prepare a

decision on joint projects with Russia in the framework

of the space station cooperation to be made in a Council

meeting in June. These lines of action are interdepen-

dent; they focus on the participation in the space station,
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they all will have to be treated in a rather narrow time

frame; and they all can only successfully be concluded
in a real international partnership and with the clear
intention to succeed.

Let me conclude my intervention with a more per-
sonal remark. I have been involved in the space station

program since 1984 when President Reagan issued the
invitation to become a partner to the space station. This

was a great initiative. The invitation was accepted and

Europe has supported the station since. ESA and its
Member States dealt with the issue at various Council

meetings at Ministerial level. In Rome in 1985, in The

Hague in 1987, Munich 1991 and Grenada 1992. My

government decided at least three times on the substance
of German participation and in addition approved every

year the space budget. The German parliament ratified

the IGA and has provided the funding, about 1.2 billion
DM since 1987. Engineers and scientists and space

managers have been working with dedication to help
realize the station, but no other international project has
been reviewed and modified as often as the space sta-

tion. Doubt and enthusiasm, criticism and program

support have frequently changed since the beginning of

the program ten years ago.

Why do I call this to attention, what has to be con-

eluded from this story?
I would like to offer two considerations. First: it

must be something around the station that is fascinating,

that is compelling, and that makes it so resistent against

all these reviews and questioning. I think this is due to
the station's technical challenges and scientific possibili-

ties, due to the vision of humans in space and due to its

very international character.
My second conclusion is: we, the space community,

have to do our best, to make the station a success. I'm

very well aware that we still have a difficult way to go;
that we are now in a decisive phase. In today's budget-

ary environment, in most countries there are funding

problems. There is further a problem of priorities
among the various space applications, and we are only

at the beginning of the IGA Amendment negotiations.

We need a convincing program to build and operate

the station; we need a solid concept for utilization to
attract science and technology development to be com-

petitive with other space applications; and cost of devel-
opment and operation to all partners have to be reason-
able and calculable. And the station has to be a real

international endeavor.

If all this is achieved, and I'm confident it will be,

the political decision makers in governments and parlia-
ments will entrust us, I'm sure, with the realization of

the station.



DANIEL S. GOLDIN." We have spent a century working

on technology -- different groups against each other.

But the technology was for weapons of war. Now, we

have a window of opportunity, and I want to emphasize
it.

It is a window of opportunity that will last maybe

another six months, where we could truly have a com-

ing together of the nations of the world in the largest

technological project in the history of this planet. We

actually can go ahead and do something positive for our

societies, our countries, and learn how to work together
to make this planet a better place. Unless we start en-

gaging each other, and stop being afraid of who is in

charge and who might have what problems at home, we

are never going to change this very, very bad cycle.

It is exciting that at the turn of the century we will

have the Space Station completed, and maybe this will

be the symbol that humanity needs so we don't have to

go back to where we were. I spent twenty-five years of
my career in the defense and weapons business and I am

very proud of it. I won't apologize for it because it was

necessary, but now I think what we are doing now is
even more necessary. I am not afraid. We are going to
have an international Space Station.

I was just saying to members of the press that Amer-

ica spends more on taco chips and twenty times more on

beer to wash it down than we are going to spend on

building a Space Station here in this country.
Let me now paint the vision for you of what is going

to happen and it has been moving at record breaking

speed. Almost exactly a year ago, President Clinton

asked us to redesign the Space Station, and everyone
prophesied doom and gloom. We have withstood thir-

teen votes on the Space Station in the American Con-

gress. We have been successful and their is no reason

we won't be successful this year because I think there is
going to be increased confidence in what we are doing.

We started to redesign last year; we started to talk to

the Russians in August. We concluded an agreement

with the Russians on a technical approach in November.

We held a system requirement review in December and
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we held a system design review just last week. We held

to every single date and we did what we said we would

do. Let me tell you at the system design review on

Space Station Freedom, there were over 2,000 open

issues when thousands of people spent weeks to get that

design review done. At the system design review, be-
cause of integrated product teams, because of the trust it

had built among all the partners, we had only seventeen
open action items. The design review took eight hours,

we planned for twelve. It had 200 people, not 2,000,

because we went to a new operating mode and the old

operating mode is gone. The old mistrust is gone and
we are going to trust each other, and that has made a
difference.

Every single element of this thing is moving along.

We also told people to take risks because we are going

to reward them when they fail. You cannot be success-

ful if you try to protect yourself with ultra layers. So

given that we have done those things, we started the

process on February 3 when the Space Shuttle took of
with the Russian cosmonaut, Sergei Krikalev for the

beginning of a gradual coming together of the space

programs of the world.

Two weeks later Bonnie Dunbar and Norm Thagard

went to Russia to start training in Star City. We just

sent them off, and we are entrusting them to our Rus-

sian friends. Norm Thagard will be taking off in April

in the Soyuz vehicle to go up to the Mir 1 Station.

Then in about July of next year, the Space Shuttle
will go up to the Mir Space Station and start one of the

most complicating things we have done since Hubble or

going to the Moon, the rendezvous and docking of a

quarter of a million pound Space Shuttle with a quarter

of a million pound Mir Space Station -- both orbiting
the Earth at seventeen thousand miles an hour.

We have withstood thirteen votes on

year because I think there is going
to be in_d confidence in

• whatwe are doing.

John Pike has suggested as the two vehicles come

together, we play the Blue Danube Waltz. Very appro-

priate because that is where we are going, ladies and

gentleman. We are a space faring society.

Then we will have up to ten flights up to the Mir so
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we can learn how we can really put the Space Station

together. We had too many ground simulations. We

have to work out operations, logistics and communica-

tions. We have to work out reducing the acceleration

forces to get the microgravity down to the right levels.
We have to understand large structural dynamics, we
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have to understand robotics issues, we have to under-

stand how we work and play together.
I heard the challenges from our partners. This is the

so called Phase 1 of the program, which right now is
bilateral between the United States and Russia. We have

invited our Japanese friends, our European friends, our
Canadian friends to work with the United States and

Russia so we can get the utilization going and, Dr.

Mennicken, we are committed to doing that because this
is the right thing. It is important not just from an inter-

est level, but we just can't put up 20 thousand pound

satellites every month and expect to assemble them with

two to four astronauts if we don't get some experience
together up in space. So, this is very, very crucial to

where we are going.

Based on the knowledge we gained from Phase 1, in
Phase 2, which will start at the end of 1997, we will

start construction of the international Space Station. We
are going to put hardware in space and stop having

design reviews on the ground.

The object is to put humans and material in space so
that we can learn how humans can live and work in

space. We will conclude the Space Station in the year
2002. It will be successful because it is an international

partnership and in 2002, the world can look with pride
to what we have done together, because there will be
incredible benefits from that.

Probably the most significant benefit will be the

understanding of how humans can live and work in

space. With the scientific knowledge and the instrumen-

tation that we are going to put on the Space Station, we

will understand the debilitating effects of space that

could occur. What happens in gravity, the gravity force
is probably the single largest force in the operating of

your body.
One of the significant findings that we had out of the

space program is we used to think that the neurological
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system was inelastic that by the time you got to be four

years old, all the neuro connections went together and

then you live with that for the rest of your life. It turns

out in zero gravity, an amazing thing happens. The

number of neurological connections go up. Maybe that

is why astronauts are so smart, I don't know. On the
other hand, since that time we have learned that when

you have a high G Force, the number of neurological

connections goes down and maybe we have so much

trouble with our pilots for that reason, I don't know.
People look upon space as people going up and

down, but there is fundamental scientific knowledge to

be gained. The structural system, bone loss, muscles

atrophy, loss of sensors, loss of mobility of lympho-

cytes, loss of generation of red blood cell, an inability
perhaps for the bones if they break in space to recom-

bine, build-up of kidney stones, these are the type of

things that are going to be addressed scientifically in the

Space Station.

When you think about it, the possibilities of knowl-
edge combined with the knowledge on ground is unbe-

lievable. Dr. Mickey LeMaistre who is the head of the
MD Anderson Cancer Institute in Houston, Texas has

said, this may be the next major step in complimenting
the work on the ground to make some more break-

throughs in understanding the treatment and the basis of

where cancer comes from. Space will give us the oppor-

tunity to build three dimensional tissue outside of the
human anatomy, which you can't do effectively on the

ground because of the sedimentary forces because of the
convector forces.

We have developed the bioreactor, which is now

becoming a tool common to the medical research indus-

try. People have built three-dimensional tumors of
ovarian cancer outside the human body and have begun

to interact those cancers with lymphocytes to understand

how we can begin attacking some of these female dis-
easeS.

This is what the Space Station is about in addition to

all the other things. We don't have convection, and we

don't have buoyancy, so we can get to the fundamentals
of phase changes or transitions. We have run experi-

ments already; the results are absolutely astounding. We

iswhy astronauts are so smart,

I don't know.
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are validating some Noble Prize-winning theories.

So, the first issue is science. The second point is we

are a space-faring society. With a Space Station, we

could develop techniques for regenerative life support

systems, we don't know how to do that yet. We cannot

go off to another planet if we are going to consume tens
of gallons of water a day per person. It is physically

impossible. We just can't carry all the gases with us for
the sustenance of life.

We have to figure out how human beings could be
screened before a flight because if you are gone for

three years, you cannot afford to have a crew member
come down with cancer or heart disease. It will be

unacceptable. It will destroy the mission. We get into

genetic screening.

There are a whole host of problems that have to be

solved, the dynamics of large structures, microthrusters,
a broad range of space faring technologies. We can't

just say that we are going to stop doing research be-
cause we can't afford it, because we are going to leave

the bounds of Earth's gravity and we are going to be

able to go out to the planets and ultimately the stars.

This generation shouldn't be so arrogant as to say we

are going to put off the future.
There are a number of thresholds we will have to

overcome before we go to the planets, but the Space

Station is the place to do it. Perhaps the most important

barrier we have to travel beyond is, can the nations of

this world work together? We have a pretty sorry re-

cord. Here is an opportunity, where we have invited

people in to work together instead of being exclusion-

ary.
It is not just a technological test bed, but as Mary

Goode pointed out during one of our review meetings,
this is an international test bed. It is a test bed where

nations can work together. It is not easy; it is very

stressful. My peers and I have been through some very

difficult times. As they say, there have been frank and

candid discussions, but this is good because we have

been forced to work together.
So, these are the issues that we have to work with. I

have nothing but hope and optimism because of the
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wonderful relationship we have with our international

partners. I would like to say that without the interna-

tional partners, I don't believe that there will be a Space
Station. So, under the leadership of President Clinton,

we have reached out and as part of the redesign, he
asked us to invite the Russians and ask for the concur-

rence of our international partners.
He asked us to focus the Space Station on being a

platform for science and technology and not a political
statement that we could build something bigger and

better than the Russians. Again, our international part-

ners are very sensitive to utilization. We have to be
there too.

As we go through this restructuring, I would like to

give you some of the principles used and some of the

principles that are going to apply. First, we are not

going to have management -- we are going to have

leadership. Leadership has the self-confidence to say we
can work with others and we can trust them and we will

have a shared responsibility and a shared risk.
Team work is essential to the future. The concept

that time is money, no more slips. I know it gives stress

to you, Dr. Mennicken, that we have a tight schedule,
but since the President challenged us to redesign the

Space Station we have missed only one milestone by

seven days and we were upset about that and, yes, it
makes stress for all of us. We had over 3,000 on the

American side in management and integration. We are
now down to about 800 and are still dropping. It is not

the cost to pay the salaries of those people, it is all the
extra work that they inflict on each other. By causing

people to have schedules that are impossible, the human

spirit is beyond belief. We are going to use the concept,

time is money, and a new business manager calculates
how much it costs us when we spend an extra hour in

the meeting for the program and he tells us verbally
what that is. That is what we all have to work at.

./people, it.is all the :_ra work that they
: i: : _:: inflict oneach other.

Another key factor is accountability. There was no

one human being responsible for that Space Station. We
had five senate directors, we had task team leaders, we

had working meetings and we had thousands of people
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having dinners all over the world together in good
fellowship and friendship, but they weren't making

progress. You can't have a critical design review with a
thousand open action items. We cannot tolerate it. Tech-

nical excellence and managerial excellence have to

dominate our thought process, and it has to be a peer

process of review where each person is worried about
what the other person is doing. We have to take risks

and encourage our people to take risk. When they fail,

we have to give them a hero's badge, as long as it is not
an ethical or moral breakdown. We have to reward our

people when they fail.

And finally, we have to do what we say we are going
to do. We can't make excuses, and if we don't do what

we say we are going to do, we have to say we failed

and fix it. So far, I am very proud to say that we have
done what we said we were going to do. In the recent

review, the system design review in Houston, the re-

view by the members of the Vest panel, that came

individually, verified that fact. I believe that we are on
track and are going to do wonderful things. We should

have the confidence in what we are doing. We should

not respond to the naysayers, who would like to try to

drive the space budget down. You could take the space

budgets of the world and sum them up in total and
cancel them today, people would have a feeding frenzy

in the press and establish how they saved their nation's

money, but I cry for future generations. We have to

keep our minds on that, we have to be zealous to make
sure that this world is not going to temporarily shut

down the space program for ten or twenty years in
order to consume and survive. Life is more than con-

sumption and survival. It is inspiration, hope and

dreaming dreams.

I would like to leave you with this thought, I was

just down in Anaheim, right by DisneyLand, at the
National Science Teachers Association, 20,000 won-

derful human beings. I heard this poem: "When you

wish upon a star, makes no difference who you are,

when you wish upon a star, your dreams come true."

We are going to make dreams come true for the people
of this world.

Life is more than consumption and survival.

It is inspiration, hope and dreaming dreams.

Q&A Session

QUESTION: Why are American expendable launch

vehicles currently excluded from participating in the
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international Space Station program? Are American

expendables under consideration in a contingency role?

MR. GOLDIN: We haven't excluded American expend-

able launch vehicles, but the fact of the matter is we just

can't have a launch vehicle without a logistics capabili-

ty. We do not have an automatic rendezvous and dock-

ing system for certain payloads. If we had to go make

an expenditure for those particular elements, it probably
would be more money. Secondly, expendable vehicles

only have up cargo, not down cargo. We don't have

that capability yet either. Thirdly, we have a number of

international partners that are making contributions to

the program and one of the major findings of the Vest

panel was that we should have multiple launch sights,

multiple communications systems and multiple redun-
dances built in because this is a very precious asset in
terms of financial investment and human survival. Those

are the considerations. I don't think we ever made a

conscious effort to exclude expendable launch vehicles,

but we haven't seen any approaches where we would

save money. If somebody has the ability to come in and
show us how we would save money, we will do it. We

are not going to spend money to wave the flag. Time is

money. We are going to build the Space Station on

time, but if there is a way of doing it for less money

and better we are always open to new ideas.

QUESTION: How would you compare the popular

support of space expenditures in Canada compared with

the support of the United States? In your presentation,

you mentioned a three-year effort to develop contacts
with users and customers for your space station initia-

tives. How do American efforts compare, and where

can we learn from your success?

DORi_: Regarding the popular support of Canadians for

these space activities, there was a national survey done

last year on this subject by a renowned survey company
in Canada. We had a major surprise. The positive sup-

port for space activities was 85 %, so we thought that it
was tremendous. We had another surprise. There was a

question related to the knowledge of specific activities
being pursued by Canada in space and 85% of the

respondents didn't know anything about these activities.

I cannot compare with the United States, unfortunately,
since I don't have the figures for your country. There is

probably one explanation for this dichotomy in the point
of view of Canadians. It is obvious that it would be

impossible to link all the Canadian communities if we
did not use satellites. I am talking here about basic



telephonecommunications.
If you look at the model of Canada as a country, it is

like an elastic band that you stretch 4,000 miles with

92% of its population living within 100 miles from the

border with the U.S.A. But, we have 8% of the popula-

tion that is disseminated in the vast country north of this

100 mile strip. In the late 1960's, the Canadian govern-
ment issued a policy to link with a communications
system the communities of northern Canada with those

of southern Canada. The only way to do it was to use

satellites. This is one reason why Canadians are sup-

portive of the Canadian Space effort. However, they
don't really know exactly what is our contribution in the
world effort.

On the second question, I cannot compare the effort
in the United States and the effort in Canada in the

development of user community for the Space Station.
There is certainly a great interest in Canada in this area.

Canada has a small population and its scientific commu-

nity is very well linked together and internationally.

This community profits from every opportunity to link
with international partners, in particular in space activi-
ties. Our space scientist look south of the border for

their cooperation projects. They have also good linkage

with Asia, principally Japan, and Europe. Canada is an
open country.

QUF_TION: NASA has had a less than enviable rela-

tionship with Europe on many space projects. While this

relationship is improving, what would you suggest that
NASA do to obtain the fuller trust of ESA?

LUTON: If I remember, last year we already addressed
this issue and I told you that cooperation should be

based on trust and confidence. Such confidence, how-

ever, cannot increase if you don't make a permanent

effort to maintain the commitments you have entered
into with your partners.

We have had about thirty years of cooperation with

the United States, thirty years of very successful coop-

eration. The benefits of this cooperative relationship are

so evident that unfortunately nobody speaks of the suc-
cesses.

We were twice confronted with the question as to

whether NASA would honor its commitments. First, at
the beginning of the 1980's in the International Solar

Polar Mission (ISPM) to which NASA was to contribute

one of the two spacecraft and a new Administration

decided not to go ahead with the US satellite. And the

second time has been the uncertainty surrounding the
International Space Station.

If you take the long-standing and extensive cooper-
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ation we have had with NASA in the fields of space

science and Earth observation, including the recent

example of the Hubble Space Telescope, this coopera-

tive relationship has been most fruitful for both parties.

We are therefore confident that our good relationship
with NASA will continue.

I think the problems we have sometimes, are more of

a political nature. Every time you have a new Admin-

istration in the United States, you have to make sure

that continuity of the past commitments is preserved. In

Europe, we have the same problem when the govern-

ment of one of our Member States changes or when a
new minister comes in. We have to convince them anew

of our programs. Last year, when the new U.S. Admin-

istration decided to review the space station, also some

governments in our Member States changed. The new

governments reacted in a different way to the project
and to the commitments that had been given by their
predecessors.

QUFATION: In general, what mechanism would you

like to have in place to manage international projects

and to share information? Would doing this through the
United Nations be a good idea?

YAMANO: I would like to stress that, to promote a large

scale project like space development, it is really neces-

sary and important to establish a strong political will
based on a national consensus within each individual

country. To obtain such national consensus, it is not

enough to discuss and coordinate the necessity or bene-
fits of space development among the space related peo-

ple, but it is important to make the best efforts to get

the understandings of all people nationwide through
supporting their own comprehensive debates.

To proceed with large scale international coopera-
tion, it is necessary to establish an arena where it is

possible to coordinate the political will of every partici-
pating country. In my last speech, I raised an idea of

space summit as an example. It was my intention that

this should be a meeting convened by ministerial level
of governments.

I also proposed an appropriate structure to implement
the projects. By saying the appropriate structure, I do

not mean that it is going to be a part of the United

Nations. On this issue, I just raised the question without

any detailed concept, but I think that it should be exten-
sively discussed further.

QUESTION: When you spoke of utilizing the space sta-
tion, what areas of particular interest are there to the
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German space community?

MENNICKEN: There is a very high interest in space

observation in my country. This is a political priority.
What we are considering is whether the Space Station,

with its new orbit of 51.6 degrees, can be utilized for

earth observation. We have developed optical instru-
ments, such as MOMS that flew on the D-2 mission,

and will again fly on the Russian Module PRIRODA in
1995-96. We consider the Space Station, if it realizes its

orbit and is geographical possibilities, to provide a new

opportunity for instruments of this kind.
The second interest is material science and life sci-

ence. I mentioned that the German D-2 mission --

which we realized in cooperation with the United States

-- was flown last year. The D-2 mission had about

ninety experiments, most of which were in the fields of

material, biological and life sciences. The results are so
promising, that there is quite a wide spread interest

among the community to be able to experiment on a

more continuous basis. Rather than be dependent on

infrequent flights of limited duration -- one 8- to 10-day

flight every two or three years -- scientists would like

to have a laboratory where they can work, repeating
experiments until they are satisfied with the results,

much the same way they now do on Earth. Again, this
area of material, biological and life sciences is very

attractive. We are considering now the most suitable

configuration for the European laboratory against that

background.

There is also certain interest and support among the
extraterrestrial and astronomers community in develop-

ing the Space Station. However, they prefer, if they had
a choice, to go on as they normally do with dedicated

satellites and platforms. They ate, however, attracted by

the possibility of having a permanent experimental

facility available also for their purposes.

Let me conclude in underlining the high interest in

the utilization aspect in the space station cooperation.
ESA is organizing a workshop in Europe in April, and I

understand that representatives from all our partners will

be there to discuss, in length, all of these utilization

aspects.

QUESTION: How will the international Space Station

be named? Will there be an international competition in
selection?

GOLDIN: ] believe there will be an announcement pretty

soon on the name of the Space Station. Just look for it.

Q_ON: Given the lessons learned on Space
Station, do you believe a new international program for

example to Mars or the moon for exploration is viable
in the next decade?

GOLDIN ! I don't think a human piloted mission is possi-
ble in the next decade for a number of reasons that I

discussed. But there will be, in my mind, ample oppor-

tunity for a variety of planetary astrophysical and earth
science missions. Before we could send humans out of

Earth's orbit, we have a responsibility to make sure we

could safely send them outside of Earth's orbit. We

have a responsibility to make sure we could do a pro-
gram that doesn't cost a quarter of a trillion dollars that
could be done for 10's of billions of dollars. We also

have an obligation to make sure that we can do it in

eight to ten years instead of two to three decades. These

are the issues that we have to get beyond so we get
beyond dreams, wishes, hopes and prayers. Thirdly, we

have to figure out how we can do it internationally,

because I don't believe a human piloted mission outside

of Earth's orbit is going to be feasible unless it is an
international one unless we want to revert back to where

we were and show macho. Finally, the economy of this

planet has to be in some healthy situation, because it

would be irresponsible to move forward on such a
mission with a difficult economic situation. So, I think

those conditions say it is going to be outside of the ten-
year window, but certainly not outside of the twenty-

year window.
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Four years ago several space advocacy organizations came together in a series of meetings to dispel the

perception that the space support community was so fragmented as to be dysfunctional. Those meetings came
to be known as the Space Support Forum -- an informal gathering of the leaders of various space oriented

organizations. There is no formal structure -- no bylaws, no specific goals and objectives, no designated
leaders. Meetings are typically held in conjunction with other space related conferences such as the National
Space Symposium and the International Space Development Conference. The agenda at these meetings is

open and serves as an update on participating organization's activities and plans as well as a forum for

discussing current space related issues. To date, the Space Support Forum has been quite successful in
achieving its purpose.

A significant result of the formation of the Space Support Forum is a statement of common belief and

agreement to work together to support a strong space program. Nineteen leaders of space support

organizations signed this agreement caUed A Commitment to the Nation on Space, July 20, 1989. The
document was presented to the President of the United States as an indicator of cohesiveness among the
space support community.

T.F. ROGERS: Our Federal Civil Space Program:

What Went Wrong? Our Federal program of civil space

Preface activities, once a matter of great challenge,

This talk is intended to contribute to the national satisfaction, excitement and pride to

discussion on an important issue now facing our Coun- America, in many respects is now in decline

try. I am expressing my own personal views, and borders on disarray.

Our Federal program of civil space activities, once a

matter of great challenge, satisfaction, excitement and

pride to America, in many respects is now in decline

and borders on disarray. And the space area, generally,

is not being exploited to our Country's advantage to

nearly the extent that it could, and should, be.
If the Federal program is to survive, and if it is,

again, to be thought of as helpful to our national pur-

pose in an important way, it must be changed. Here I

will inquire into what caused this sad turn of events.

For, as we search for changes in what we are now

doing in order to correct our mistakes, it is imperative
that we be confident that we know what those mistakes

were in order that the changes we adopt be appropriate
and effective.

We should base our future space activities and Poli-

cies on facts, however unpleasant, and not on wishes,

however appealing.

I will then suggest, in outline, how this decline can

be arrested and our nations, civil space posture reinvig-
orated.

Introduction

Let me start by commenting on two recent statements
about civil space:

a) "Despite gold-ribbon panels and glossy reports,

NASA still hasn't defined the overarching themes that

will shape its goals for the 21st century." Clark R.

Chapman; The Planetary Report; November/December,
1993.
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Chapman completely misses a most fundamental

point: it is not the responsibility of a Federal executive

branch agency to "define" our Country's "overarching
[space] themes" and "goals'. That is for private citizens

to do and, only to the extent that their attainment re-

quires law and/or public funds, for the Congress to

articulate. Turning to an apparently ever-wealthy gov-
ernment about civil space matters, a government which

either does not listen to the American public, or does

not accept what it says, has been and continues to be a

singularly grave mistake.

toosha ly  aca Ie Old
mu_ Of _e potent_i _g_l_i and i

intangible value,c ,reat_ fro m o_ hav_

s_nt: over _On public dollar;

some of our _entific, t_olo_
development _d en__8 b_, on iti

America could lose much of the potential tangible and

intangible value created from our having spent over tA

trillion public dollars, and some of our best scientific,

technology development and engineering brains, on it.

And as the encouraging economic use of space in sever-
al information-related areas (communications, naviga-

tion, position-fixing, and remote sensing) suggests, we

could miss other large and important space business

opportunities.

Therefore, fundamental change must finally be

brought about in the civil space area. Or it will gradual-

ly die.
This change must respond to the expressed Interests

of our general public, and involve our space-related
commercial, industrial and financial communities, the

Congress, the President, NASA, and other space-inter-
ested Federal offices, especially Commerce and Trans-

portation.

We must articulate a very few sensible goals and

objectives that are widely accepted, and they must be

"brilliantly new" enough to elicit the intellectual, finan-
cial and political support needed to attain them, soon.

Unfortunately, inasmuch as many who are seriously
concerned about civil space issues, policies and pro-

grams are also directly or indirectly employed by the

government, they hesitate to insist that the government
do what most of our people want the government to do

when the government doesn't do so.

b) " ... Its hard to come up with something brilliant-

ly new in discussing the [Federal] space program. I
have been participating in discussions on [it] since the

mid 1960s. I don't think there ever was any serious

difference as to where we were going." Pep. George E.

Brown, Jr.; Aerospace America; January/February,
1994.

If Representative Brown believes that everyone
agreed "as to where we were going" for the past decade

or so, he can only be seen as correct if we leave aside
the interests of the great majority of our fellow citizens.

Otherwise, the NASA budget would be increasing, not

decreasing.

It is my contention that our Nation's most fundamen-
tal post-Apollo space interests have been known reason-

ably well for some time. However, they have received

little more than rhetorical attention from the government

in general, and NASA in particular.
But now it is clear that the Federal civil space pro-

gram is in serious jeopardy. If it is too sharply curtailed

it will gradually die.

Today's Circumstances

Recently, three U.S. leaders of our civil space area

have made their views about the Federal program

known widely and in explicit terms.

They are all intimately familiar with the Federal

program; they all hold senior space-related positions;
they are all fully committed to a vital, continuing, set of

publicly supported activities in space. Their observations

provide clear evidence that our Federal civil space

program has come upon parlous times. And, by implica-

tion, they suggest the fundamental reason why this has
come about.

a) Norman R. Augustine, the Chairman and Chief

Executive Officer of the Martin-Marietta Corp., was the

Chairman of the Advisory Commission on the Future of

the U.S. [Federal] Space Program; the Commission

produced a report of this title in December, 1990.

The Commission observed that it expected to see

10% per year real growth in the Federal program in the

ensuing decade. This would have provided it with some
$70 billion more than would have been available if its
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then budget level was simply maintained, adjusted only
for inflation.

However, reality stands in sharp contrast to this

expectation: in testimony before the Subcommittee on
Science, Technology and Space of the U.S. House of

Representatives on November 16, 1993, Augustine

observed: "...civil space activities no longer seem to

enjoy the broad support they embraced in earlier peri-

ods .... the [NASA] budget has declined in real terms

for the last few years, and the outlook for the future

appears equally austere." And he said that the earlier
10%/year real growth conclusion was " ... based on

discussions with virtually every decision maker then

responsible for the nation's [Federal] civil space pro-

gram .... " (Fig. SSF-I)

iii. _, .,.,,,_,,.,,.. :rnL,_

SSF- 1

b) Daniel S. Goldin, Administrator of the National

Aeronautics and Space Administration, made the follow-

ing observations at a press conference on February 7,
1994, the day on which President Clinton's FY95 bud-

get request was sent to the Congress:

"Compared to our Fiscal Year 1994 appropriation of
$14.55 billion, this budget is ... almost $650 million

below it in buying power lie., nearly a 5% cut.] ... We

[will] reduce [our] staff levels by more than 3,000 ....

But this is it. We can't get any closer to the bone."

(And the will of the Appropriations Committees is yet to
be worked.)

c) Representative George E. Brown, Jr., Chairman

of the House Committee on Science, Space and Tech-

nology spoke at the Goddard Memorial Symposium on
March 2, 1994. He observed that "... this year marks a

disquieting milestone for NASA and the [Federal] civil
space program .... [While] about half of all Federal

programs will decrease under this budget ... half will

increase [and] NASA finds itself among the lower half
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what is being done and not being done in

the Federal civilspace program has any

therefore, to sis budget cuisl Amazing:

i : :i}_:_: _: ...............

[with,] by definition, a lower priority .... Clearly, the
Administration has defined a more favorable strategic

growth path for many other Federal programs this year.

... [Therefore, this NASA cut] has nothing to do with

the deficit, it has everything to do with priorities..."
(In contrast to the NASA budget situation, it should

be noted that technology development focussed upon
civilian/business use is highly favored by this adminis-

tration. For instance, the budget submitted by the Presi-

dent for the Department of Commerce was increased by
$1 billion for FY95 - an 18% increase over the final

submission by the previous administration.)

The most curious and unsettling feature of all of

these remarks is that none of them ask: "Why has the

Federal civil space funding request been reduced? Why
does the Federal civil space program have a lower
priority? Why has its funding been cut " ... to the
bone.?"

None of them consider, for a moment, that what is

being done and not being done in the Federal civil

space program has any connection at all to its lower

Priority and, therefore, to its budget cuts! Ama_'ng!

By implication Augustine notes that virtually every

space leader with whom his Commission spoke about a
crucial element of the program was wrong. Wrong!

Nearly everyone[

Brown seems to believe that the present program,
without its space station element, would be immune

from further cuts. But how does this explain the Presi-

dent's reduction in priority for civil space this year
while, at the same time, he endorses the space station
program?

Goldin observed that "We have a balanced space ...

program .... It works; it makes sense; it supports

meaningful science and technology that will make a

difference in people's lives ...[we] are talking to and
listening to Americans, and they love our space ...

program."

Well, the Americans that he has been communicating

with may well have left him with this impression. But

the reduced national priority and budget cuts make it

objectively clear, coldly clear, that those particular
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Americans simply do not reflect the views of the majori-

ty of the electorate. Indeed, anticipating the FY96 bud-

get circumstances, and seeking ways to avoid further

cuts and/or to ameliorate their effect upon the program,

Goldin plans to " ... set up a series of interchanges with
the CE0s of NASA contractors .... the science commu-

I III III I I IIII

nity [and the] Congress .... " Unfortunately, for the

most part these are the very people who have participat-

ed in the decision-making that led to today's sorry

circumstances. Only secondarily does Goldin expect to
have exchanges " ... with the public .... "

Indeed, in sharp contrast to the "they love our space

program" view, the objective and conclusive observation

re today's Federal civil space circumstances was laid out
in a December, 1993, letter to its membership by the

National Space Society. A letter signed by "Buzz" A1-

drin, the second person to set foot onto the Moon 25

years ago, stated that " ... opinion polls conducted over
the past several months reveal that, for the first time

since Apollo, a majority of the American public no

longer supports space exploration."

The Reasons For The F_eral Program'_ Decay

Why this sorry state for civil space? Why are so

many now convinced that its prospects are bleak? There
are four fundamental reasons:

1. There is no compelling evidence of life, nor little

expectation of finding life, elsewhere in the solar sys-

tem, or perhaps anywhere else in the universe. The

planets and moons have been found to be essentially

dead rock, some with noxious atmospheres. There are

no human beings, no birds, no trees or grass, not even
lichen.

Generations of speculation that we might not be

alone are seen to be incorrect. An immense body of

science fiction that imagined people or people-like forms

of life beyond Earth has been found to be just that:
fiction.

By and large, people relate to other people more than

to anything else in the world. For generations we have

speculated that we might not be alone. But now the
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hopes and apprehensions that supported our robotic

surveys of the other planets have been resolved: there is
no life there.

The Federal program cannot be faulted for finding
and reporting on what is there. It was a masterwork.

But it now suffers from the understandably sharp loss of

public interest in finding out more about what it did find
- dead rock - especially since there are so many other

things of interest and value that can be done in space.

(Someday reasons for our inhabiting another solar

system body will become persuasive. But, given the

great cost and the marginal value of doing so in view of

this great cost, it is not likely to happen tomorrow.)

2. A quarter of a century ago the government, indus-
try, and university participants in the extraordinary tour

de force that saw our people stand on the Moon and

return safely were treated not simply as heroes but as
demigods. From that day a new expression entered into

the American lexicon: "If we can go to the Moon, why
can't we ... ?"

Perhaps it was too much to expect of human nature
that, after a reasonable interval spent on savoring their

well earned adulation, they would have begun to focus

upon America's main stream of interests and concerns,

and begun to imagine how the inherent qualities of
space could be used to ease the human condition. But,

with few exceptions, that did not happen.

While they were always more than willing to inform

the general public about what they were doing, and

why, most were rarely interested in listening to the
general public when it suggested what the government

should be doing.

Indeed, very many in our civil space community

began to exhibit the appearances of institutional schizo-

phrenia: "A disorder of the mind ... characterized by

chronic social withdrawal, illogical thinking and disre-

gard for the external world. _
Only recently have some of our civil space leaders

(not all, but a rapidly growing number) begun to appre-

ciate how the professional and social isolation that they

been resolved:there is no life there.
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assumed, i.e., their hubris, has hurt the prospects for

America's future in space and their own professional

prospects. Hopefully, this severe self-assumed govern-

ment restriction upon the relevance and utility of our
civil space activities will soon be put behind us.

But, however fundamental these "no other life" and

"hubris" reasons are, the former is "water over the

dam;" and the latter is being corrected.

Therefore, let me now turn to today's "show stop-
pers" - the other two matters that continue to weigh so

very heavily on the Federal program.

3. In laying out the "Why ?" of large-scale, continu-

ing, Federal civil space activity we can now see that our

civil space leaders and their advisors made a grave error

- they simply failed to take into consideration a most
fundamental element of our American character.

In Justifying the Federal program's goals they em-

phasized such themes as "national security", "space is
the last frontier," "we must demonstrate space leader-

ship, .... we must exhibit our technological prowess,"

"the solar system is our extended home," "because its

there,"....

Without denigrating any of these reasons, we should

note, keenly, the absence of reference to the one Ameri-

can attribute that would provide the most powerful and
continuing reason of all: we Americans are determined,

more than any other of the world's peoples, to partici-

pate directly and personally in any public activity that

we judge to be interesting and�or important to us -
especially if it involves the government that we elect,

tolerate and pay fort.

This is what we do about our schools; the financing

of our housing; the delivery of our health services; our

local land zoning; the location and use of public trans-
portation; ...

It is simply not enough, at all, in our democracy to

have a few elite astronaut heroes visiting space. It is not
enough to have a Senator, a Representative and an

Arabian Prince taken to space. Or a culturally narrow

ensemble of scientists and engineers.
At the end of World War II Varmevar Bush noted "It

has been basic United States policy that government
should foster the opening of new frontiers ... It is in

keeping with American tradition - one which has made

the United States great - that new frontiers shall be

made accessible for development by all American citi-

zens. _ ["Science, the Endless Frontier"; quoted in The

Economist, July 25, 1992; page 21.]
When polled in the 1980s, a very large fraction,

40%-45%, of our adult population expressed a desire to

visit space, i.e., more than 80 million Americans!

Our Federal government and our space industry have
ignored them. They continue to ignore them today. It is

my view that this most fundamental rejection of public
interest borders on the criminal. Or, rather, "It [is]

worse than a crime, it [is] a blunder".

4. Although still relatively small, purely private

sector space-related business revenues continue to in-

crease at an encouraging rate. Over the past half decade

the average annual growth rate has exceeded 10% per

year. The Department of Commerce reports that last
year they increased some $1/3 billion re 1992's $5

billion. The DeC now projects that they could grow

another $1.2 billion this year, i.e., to some $6.5 billion.
But, however encouraging the rate of growth, in

absolute terms our enormous public expenditure on civil

space has done little to speed the economic growth of

our country -- we would have done as well or better if,

speaking strictly in economic terms, we had "put our

money in the savings bank." All of the "commercializa-

i_- i i: It is simply not enough, at all,.
iil :i:i:in our dem ey to have a few elite

: _ culturally _rrow ensemble of

: scientists and engineers.

tion of space" rhetoric, and all of the Nspin off" and

"trickle down" anecdotes, however interesting, simply

cannot deny the fact that our $1/2 trillion so-called

economic investment in civil space can be seen by the

public as now providing only a 1%-3 % percent/year

return. And this after 35 years of experience!
Too, all of this business is concentrated in such

information-related areas as communications, naviga-

tion, position-fixing and remote sensing, and their asso-
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ciated satellite launch businesses. However, except for

early R&D expenditures on satellite communications
and, later, on remote sensing, only a fraction of this

business can be traced to Federal civil space spending.

The Department of Defense, the National Oceanic and

Atmospheric Administration and our private sector also

spent large sums in these areas, and the DoD spent

further large sums on expendable launch vehicles,

launch sites and range instrumentation.

tFed  l iZt i :
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And by far the greatest spending in the Federal civil

space program has been concentrated on "human space
flight": Mercury, Gemini, Apollo, Skylab, Shuttle and

Spacelab. Yet there has been essentially no economic

return from these enormously costly, astronaut focussed,
assets and activities. And little, if any, can be expected

of a Space Station that will see only a few astronauts

employed in LEO at a cost of $ billions/year each.

In brief: a March Congressional Budget Office report

stated "... economists have rejected the argument that

... contribution[s] to the economy ... would justify
NASA's program .... " ["Reinventing NASA"; March,

1993; page 21.]

A decade ago, in the light of the large continuing

public expenditures on civil space and the importance of

relating them to the economy, the 1958 Space Act was

amended to read: "The Congress declares that the gen-

eral welfare of the United States requires that the Na-
tional Aeronautics and Space Administration [should]

seek and encourage, to the maximum extent possible the

fullest commercial use of space."

Yet, a decade later, there is not even a line item in

the NASA budget that is explicitly addressed to our

country's economic growth, or to space commercializa-

tion or to private business encouragement. And even if

it is assumed that the entire sum budgeted in FY95
under the line item "Advanced Concepts & Technology"

is to be used, directly, to speed U.S. economic growth,
this would amount to less than 5% of the total. Are we

to understand that this is the " ... maximum extent

possible ... " required by Federal law?
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Clearly, the law is not being obeyed. The Executive

Branch ignores it and the Congress, which has oversight
responsibilities, overlooks it.

And where were our Departments of Commerce and

Transportation while all of this was going on ? Except

for some modest influence at the margin, they were
absent.

Today it is most instructive to retread the 1986 Re-

port of the National Commission on Space (the Paine
report) entitled "Pioneering The Space Frontier", partic-

ularly that section that deals with "The American People

And The [Federal] Space Program". [See its page 176.]
The initial sentence of this Report reminds us that:

"The support of the American Public is the most critical

resource of the U.S. [Federal] civilian space program. It

is the people who elect the leaders who, in turn, estab-

lish national priorities and allocate funds .... "
The Commission conducted 15 Public Forums

throughout the Country during 1985-6. In this manner

(and by other means) the Commission solicited the

widest public views on civil space. The Report's sum-

mary of this information gathering process observed
that:

"In ... creating the Public Forum concept ... a major

step [was taken] in addressing a frequent desire by the

public - to Personally Participate in [fashioning] the
future of the space program."

"[From] the total scope of comments heard during

the Forums, several themes were brought forward re-

peatedly." Seven are described:
[The first was that the public wanted ] "...to assist in

shaping the fate of the Program."

[The second was that the public expressed] "A desire

for the creation of a lottery in which the prize would be

a ride aboard the shuttle to galvanize public interest in

the spaceflight experience and [to] initiate a space travel

industry."

Thus, a decade ago a broad cross-section of our
People made quite clear that: We want to be involved,

directly and personally, in civil space activities. We

businesses there.



wantto go to space ourselves. And we want to see our

private sector construct large businesses there.

But, incredibly, the Commission then went on to

ignore what it had highlighted on the first page of its

report, i.e., "The support of the American public is the

most critical resource of the [Federal] space program.
.... " As though it were advising the government of the

.... _ly endowed,i: :::i and lmtlallyso,'I::: i:: iveT

public en__

former Soviet Union or today's Peoples Republic of
China, it simply paid no attention whatsoever to the

clearly expressed, and eminently reasonable, civil space
interests of the majority of our electorate. Rather, the

Commission opted for a 35-year "Exploring And Set-

tling The Solar System" program at a public cost of at

least one trillion dollars. The latter was what our gov-
ernment-related space industry, our government-related

space science/exploration community, and NASA

wished to do - never mind what the public wished to see
done!

Well, our public is participating in the program now.

It's turning it of'ft. Now our space-related government

offices are experiencing what inevitably follows when

the will of our electorate is ignored. First they begin to
lose their constituency. Then they begin to lose financial

support for their programs. And then, If they persist in
their obduracy, they begin to lose their jobs. And so
NASA is now planning to lose some 3,000 of its staff -

for starters! And our space industry, many more.

When a government agency can no longer convince
the country, wholesale, of the value of its activities

then, because of the employment and contracts it pro-

vides, it can attempt to survive by convincing the Con-
gress, retail. This, of course, is the road to staff and

program decay which, at best, only buys time - how

much time is left to the political process to determine.

Thus, the post-Apollo Federal civil space program
must be viewed, on balance, as a failure. I cannot think

of any American historical analogue to this extraordi-

nary fall from grace, within a generation, in the eyes of
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the public of such a highly thought of, richly endowed,
and initially so very successful public enterprise.

This is the sad era that we are now well into. Sad.

And distressing because of the space-related opportuni-

ties that could be lost to our country.

What to do? We must start by admitting that the
space age is over for the United States. Over! At least

the first space age is over.

If we are to have a rejuvenated second space age we

must admit to our past mistakes and set about seeing
two things done to correct them:

1. Our people, in large and ever growing numbers,

must have access to space to do there whatever they

wish to do and, as long as it is not illegal, immoral or
fattening, do so whether the government cares for it or

not! As soon as possible!

.... Nothing will stem the loss of

• general public constituency except

to have the Federal program do what the

!general public wants to have done: allow

and assist them to visit space and to see

space become a U.S.: economic engine.

2. And the space area must become one that adds

importantly to our country's economic growth and

competitiveness! And again, as quickly as possible!

Very little else will make any difference to the con-

tinued survival of the Federal civil space program. Not

the space station; Not a "balanced program," Not space

science, Not robotic planetary exploration.

Nothing will stem the loss of general public constitu-

ency except to have the Federal program do what the
general public wants to have done: allow and assist

them to visit space and to see space become a U.S.

economic engine.

AL PdCHMOND: My purpose is to give you an idea of

what the Boeing Company is doing with respect to

Space Station Advocacy and an idea of what you can do
to help us. I apologize for Mr. Nick Steele who would

have been here today, but he is entertaining guests from
the congressional staff that axe down visiting the pro-

gram as they seem to be constantly doing and he felt

that was extremely important to be there to get some
votes.

Space Station advocacy from the standpoint of the

Boeing Company is a very focused process. As an
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example of what we have done, we have taken all of the

external affairs operations within the company in the
Houston area, have them reporting to Mr. Steele who

reports into the program vice president. It includes
marketing, customer relations, public relations, commu-

nity relations and congressional relations. So we have

managers working all of those different areas; they're

focused on pulling the program advocacy effort togeth-
er.

Basically the purpose of the program is to ensure

annual funding which means we need the votes and we
need the program support to do it. Our approach to

getting that funding is very focused; we're focusing on

three things: a consistent and simple theme and messag-

es for the program, we are developing and working with

an advocacy network that will distribute and disseminate

the information that those messages will purvey, and
we're attempting to create a positive image campaign

that will take the information that's provided and dis-
seminate it to you so that you can help us.

The theme and messages that we have focused on

with respect to Space Station are: Space Station: It's

About Life on Earth. And you'll see that message and

theme in all of the advertising and in all of the materials

we will be providing. So consistently we will be talking

about the fact that Space Station is about life on earth.

There are three messages that go with it: it's a laborato-

ry in space, it enhances global cooperation and it's an
affordable investment in our future. Those are the mes-

sages that will be delivered with the program. Under-

stand that these are the focuses and the messages of the

advocacy network that we have developed and are work-

ing with. At Houston we have a focus office that con-
sists of Boeing and NASA; it works next with our first-

year subcontractor's Rockwell, McDonnell Douglas and

the Boeing Huntsville work package. And they then

work outward through their second tier subcontractors

and then in the further ring we have all of our advocacy

organizations that we will be working through, such as

Space Week, Space Cause and all of the chambers and

so forth. Our approach is to work through the organiza-

tions, with these organizations and to develop the things

that you see with respect to the public relations cam-
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paigns, advertising campaigns, educational initiatives,

working the congressional affairs activities and things of
that nature.

Our image campaign, uses the database that we're
developing and have available with respect to jobs,

congressional districts, and things of that nature. With

respect to the team that we have working it, and the

material that we're developing and I can go into a long
list of things that we will be having, but I'm sure

you've seen some of those down at the booth, and so

forth. We'll use that material and disseminate it through

the advocacy networks such as this, through our public

relations campaigns, through our exhibits and market-

ing-type campaigns and through our congressional cam-
paigns. And those are some of the ideas of the messages

and things that we're promoting. As an example: the

first part of May we're planning to get together all of

the subcontractors and prime contractors and their sub-
contractors at Washington and have a meeting where we

bring in all those people, show where those jobs are

created, have them visit their specific congressional

districts and representatives in Washington and show
where the jobs are coming from and the companies that

i ! i! i  ii: ili ! i : ¸¸

are there to support them. So it'll be a very focused,

business-oriented type campaign in support of the pro-
gram. And that'll be the first part of May.

With respect to our grass roots support: one of the

organizations that we're working very closely with is

the National Keep it Sold organization which is founded

by the ClearLake Economic Development Foundation in
Houston and it consists of a number of chambers and

other advocacy organizations throughout the country.

Suzanne Whistler who will follow me is going to speak

for that organization. Basically our approach to working

with advocacy organizations is to provide all of the data

that you're going to need with respect to the program,
and to disseminate through your networks to your advo-

cacy constituents. We will maintain and report to you

our program status, we are developing the advocacy

materials, we are developing and have available all of

the congressional vote counts and who's doing what and

who's the one through live's and those types of infor-

mation. We'll have that correlated with jobs and indus-
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tries in different districts and I'd recommend that since

we're developing it it's not necessary for you to develop

that type of information. The role that we'd like for

grassroots organizations is to expand your advocacy

networks, provide us a conduit for disseminating that
advocacy material. Above all, maintain a close coordi-

nation with the program so that the messages and the

views of the Station and things that are being dissemi-

nated are consistent and support the program. And

above all, provide us feedback to the program because

it's essential that we know from the grassroots end of

things what you need and what the people out there are

most receptive to and we'll prepare that material for

you.

Now, this will be in the handout. This basically is
the managers of the Advocacy group in Houston, this is

where you can get the information, these are the specific
people that you'll contact and I'll leave these charts with

you to follow up on contacting us and getting with us.

Above all, we want to work with all advocacy organiza-

tions that we can and we need your support and as

you've heard Mr. Goldin and others speak, the program

needs your support as does space. Thank you very
much.

SUZANNE WHISTLER: I'm the Chairperson of the Keep
it Sold Space Station Task Force for our foundation. I'm

also one of several co-chairpeople for a National Keep it

Sold Space Station Task Force which has developed on

its own over the last four or five years and now we're
trying to better organize it.

The mission of National Keep it Sold Space Station

Task Force is to gather and activate a national grass-

roots support network for full funding of the Space
Station, the Shuttle and manned space exploration. As

background information on National Keep it Sold, five

years ago our foundation, the ClearLake Economic De-

velopment Foundation, created an Aerospace Advisory
committee to watch over the best interests of the Clear-

Lake area. That committee is comprised of the top

management of the aerospace contractors in ClearLake,

as well as other interested participants such as develop-
ers, brokers, restaurant owners, personnel agencies,

whoever has an interest in the space program. The

aerospace advisory committee created a working group,

a subcommittee called Keep it Sold which is comprised

mostly of marketing, external affairs and communica-

tions people from the Aerospace Advisory committee
companies, as well as interested volunteers from the

community. After frequently going to different seminars

and symposiums across the U.S., our particular Keep it

Sold group kept running into other people from other
parts of the U.S. who also were interested in saving

Space Station, who had a great interest in it for the

medical and scientific benefits, as well as economic
benefits. One of these was the Cocoa Beach Chamber of

Commerce which is led by Sue Muncie in Florida and
the other was Huntsville Alabama Chamber of Com-

merce and Mike Ward is their Vice President of Gov-

ernmental Affairs there. So these three groups: Clear-

thing you're talking: about?" And we, our

Lake, Huntsville and Cocoa Beach got together and

formed National Keep it Sold.

For awhile each group kind of did its own thing and

just kept in touch and alerted one another about what

was going on, but now we've formed a cohesive unified

front. We've had a National Keep it Sold meeting this
February to plan our 1994 activities. Last year in 1993

we got together and were able to accomplish what we

feel were some pretty good things for the program.
We've even been featured on CNN and PBS, so word's

getting out that we exist even though we're a small

organization to date.

We're growing rapidly, we've brought in several

other states which I'll put up on a map for you in just a
moment. We began with just Texas, Florida and Ala-

bama and now we've grown into Connecticut, Boston,

Massachusetts, Pittsburgh, Pennsylvania, Washington
D.C., northern and southern California and we're tar-

geting additional areas as well. Some of our members --

you have a list in front of you -- but in addition to

chambers of commerce, we have organizations such as

the Aerospace States Associates who are appointed by

the governors of their states, the Bay Area Economic
Forum of San Francisco which is responsible for sup-

porting nine different counties in the Bay Area, the state

of Florida's Chamber of Commerce, Space Wee_., Space

Cause, National Space Society, Space Center Houston,

United States Space Foundation and a relatively new

foundation called the United Space Foundation.

In 1993 for the first time the National Keep it Sold
went to Washington as a unified group. We took about

70 grassroots citizens in June to visit the House. We
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made 183 visits in 2 I/2 days. A lot of those visits were

with staffers because the Congressmen were busy, but

we did have a reception so we could talk to them that

evening as well. We got a lot a feedback that we were

surprised about. One Congressman said, "Now what is

this thing you're talking about?" And we, our team,
explained to him that it was about the Space Station --

"Oh, do we have one of those in my districtT" These

people don't know. A lot of them don't know what a

Space Station is, why should they vote for it7 Another

staffer of a Senator, a really prominent Senator which
surprised us, said, "Oh, we're not voting for that Space

Station, or that Super Collider 'cause that Super Col-

lider's going to radiate all the ground in Texas and kill
all the trees and give the people cancer." That scared

us. These people were not informed. So our objective
for the two visits we made to the House and the Senate

were strictly to educate, to give them the correct num-

bers. Lots of erroneous numbers were flying around
through the media that were not correct. We wanted to

give them benefits and spinoffs that they enjoy in their

daily lives. Let them see how they already are benefit-
ting and living better because of the manned space

program.
Another accomplishment that we instituted last year

was a 1-800 number, a hotline number for space. It's
called 1-800-84-SPACE. It's based in Cocoa Beach,
Florida. Citizens can call this number and their names

and addresses and zip codes are taken down and data is

sent to the representatives and senators to let them know

how many constituents have called in -- who all is

interested. It gives them names, home addresses, phone

numbers, everything. So that the staffers can contact
them again. We've had a billboard campaign where we

put out 500 free billboards nationwide on billboards that

were not currently under contract for paid advertising.

And this year our goal is to branch out to 1,000.

Hamilton Standard developed a spinoffs brochure

which is included in your packet. This is really a grass-
roots effort, the secretaries of Hamilton Standard in

Connecticut put this together. It's very simplified; it's
not technical like some of the other spinoff documents

that you've seen before. It's colorful, it's attractive, it's

small, easy to read. And currently they are revising this

now for 1994. Hamilton Standard also had a traveling

space suit display where they went to all the capitals in

New England and took a truck around with an astro-

naut's space suit. Had an exhibit and used that as an
attraction so that they could get people down to talk to

them about Space Station.

We've done public service announcements. We've

attended trade shows with booths. We've held receptions

for congressional representatives, staffers, dignitaries.

We've had letter writing kits passed out all over the

U.S. to try to get grassroots citizens to write or call or

fax their congressional leaders.
In 1994 we're going to continue these efforts. We

again are going to the House and to the Senate. We're

continuing our letter writing campaign. You have a copy

of that in your packet; it should be the last sheet in your

packet. The sheet that you have is generic on the back;
it just has Washington's addresses, the House, the Sen-

ate. We have those customized for all the states, so if

you want to contact our office if you'd like to have a

copy of that for your state then we can get that to you.
We again will expand our billboard campaign, place

opinion editorials and we're trying to place the Space

Station cause on several major agendas such as the U.S.

Chamber of Commerce and the National League of

Cities meetings.

You can help our efforts by signing up today, to
join, to be a part of National Keep it Sold. It does not

cost anything, the only commitment is that we would

like for you to help us be an active advocate. There's a
sign-up sheet in here, you can fax it back to our office

and then we'll forward your name on to the closest co-

chairman in Florida, Alabama, Connecticut, California,

where ever you're geographically located. You can call

the 1-800-84-SPACE number and you can get the peo-
ple in your organization to do so as well. You can

volunteer to speak on behalf of Space Station at speak-

er's bureaus for different organizations and associations

in your town, your areas, or where ever you travel.

Write letters to the editors, to the Congressmen, if you

can place magazine articles that would be great. And
you can even start a Keep it Sold taskforce in your area

if you find the interest strong. Thank you.
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L/GEN MOORMAN: It is an honor to speak at what has
become our nation's, if not the world's premier space

symposium. It is also an honor to be here today to pinch

hit for Secretary Widnall. Last year, General McPeak,

our Chief of Staff, used this forum to identify his vision

for space. In the intervening year, the Air Force has

been busy attempting to fulfill that vision -- controlling

and exploiting the full potential of space for all war-

fighters. Numerous organizational changes, such as the
creation of 14th Air Force, the setting up of the Space

Warfare Center, and continued emphasis on space appli-
cations demonstrate how effective we have been. Both

he and Secretary Widnall have been vocal advocates for

space. You are going to hear a lot more about providing
space support to the warfighter tomorrow during Gener-

al Horner's panel. So I want to dwell on that good news

story.

Today, I want to focus on one issue -- correcting our

launch deficiencies. A great many studies have been
done over the last decade, by some real talented people

-- Norm Augustine and Pete Aldridge, to name two --

but solutions to this problem have been elusive.

As you are probably aware, I have spent the majority

of 1994 in the Washington area doing a launch study for

the Department of Defense -- specifically for Mr.

Deutch. While this launch study was focused on defense
launch requirements and solutions, we worked hard with

the intelligence, civil and commercial space sectors to

build consensus about how America should approach its

national launch problem. In the few minutes I have

available today, I will highlight my insights into what

my boss, General Chuck Homer, CINCSPACE, calls a
major national problem.

BACKGROUND

The original tasking for this study was spelled out in
the 1994 Defense Authorization Act. This law directed

the secretary of defense to:

1) develop a plan that establishes and clearly defines
priorities, goals and milestones regarding moderniza-

tion of space launch capabilities for the Department

of Defense or, if appropriate, for the government as
a whole.

SPACELIPT UPDATE

2) Consult with the Director of the Office of Science

and Technology Policy.

3) Submit a plan to congress concurrent with the sub-

mission of the next future-years defense program.

4) Identify launch requirements for new launch vehi-
cles.

5) Study the difference between U.S. and foreign

launch vehicles. (This part of the study is due to

congress by 1 October 1994.)

Discussion on national security strategy

draw an analogy between the high seas and

space. Both the sea and space have been

and will continue to be major economic and

political arenas for exercising American

leadership and enhancing our prosperity.

Before I address the scope and nature of our study, I

must provide a few caveats. Since the study is on-going,
I will not address its final conclusions or recommenda-

tions. It would be inappropriate to discuss the report

until it has been signed off and submitted to congress.

The executive summary will be completed by mid-

month and will go through the normal staffing process.

Second, I want to emphasize that as the chairman of this

study group, I worked for the Undersecretary of De-
fense for Acquisition and Technology -- not the Air

Force. So the results will reflect a DoD Response -- not

a service position.

ROLE OF SPACE LAUNCH

Discussion on national security strategy draw an

analogy between the high seas and space. Both the sea
and space have been and will continue to be major

economic and political arenas for exercising American

leadership and enhancing our prosperity. Recent discus-

sions about the "information highway" also reflect the

central position occupied by space-based communica-

tions, data transfer, and environmental monitoring. I
mention these two areas to establish a common founda-

tion for the value of space operations today.
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Yet, it is clear that before a nation can exploit space,

it must have a capability to launch satellites. As this
audience knows well, our current launch systems are

basically ICBM derivatives employing 1960s-1970s

technology. Each launch can be preceded by long and

expensive delays -- the launch systems are not always
responsive. Moreover, as the number of satellites on-

orbit has come down, the cost of launch is rising. The

fixed costs of standing armies is spread over too few

launches and is eating our lunch -- and our launch. For

example, a single Titan IV launch, depending upon the

configuration, runs between $200-300 million and
could become more expensive in the future. While the

Air Force's primary interest is to serve its military

customers, an unfortunate ancillary result of increased

launch cost is that the U.S. commercial space launch

might require compromise by all

participants- to solve our

national launch problem,

industry is becoming increasingly non-competitive in the

international marketplace. Consequently, our U.S.

market share has steadily declined since our near mo-
nopoly 10-15 years ago.

Mr. Deutch asked the Air Force to provide a study

director and Secretary Widnall selected me. Although

the direction was to the Secretary of Defense and the

focus was on national security needs, it was entirely

appropriate that the study be expanded to address NASA
and commercial needs as well.

DEFINING THE LANDSCAPE

Building consensus in the space community is espe-

cially difficult. Each part of the community -- civil,

commercial, intelligence, and military space -- have

differing missions, different requirements, and diverse

expectations about what is the optimum way to approach
this problem. Just defining the dimensions of the prob-

lem was a challenge. Each stakeholder places emphasis

on different objectives:

The Department of Defense believes any new launch

vehicle must improve cost effectiveness and operability.

Medium lift is sufficient in the long term to fulfill most

requirements. Although DoD desires a new system,
funds are not available today to independently start such

an effort. This basically was the conclusion of the bot-

tom up review.

The intelligence community tends to focus more on
the payloads which do the missions -- not so much on

the boosters. Launch vehicles are viewed as transporta-

tion -- like airlift for conventional forces -- to deploy

resources. Thus, continuing heavy lift systems are es-

sential if they are to be able to conduct their mission.
They also are skeptical of promises of low cost and high

launch rates -- in that community, the STS experience

is not forgotten.

In the commercial sector, international competitive-

ness, government investment, low priced launch options
and schedule dependency are the key criteria. A medium

lift or smaller capability best meets their needs.

Finally, the civil sector, through NASA, stresses

human access to space. NASA sees a shuttle replace-

ment as the best option for cost effectiveness and safety

and to support long-term space station resupply.
From this brief synopsis of the corporate views of

the major space sectors -- one can see that building
consensus on the future course of launch modernization

is a daunting task. One could argue that the executive

branch's inability to achieve consensus has been a major

impediment in sustaining support for past efforts --

ALS, NLS, spacelifter.

Moreover, the steady decline in our budgets will
necessitate a team approach -- which might require

compromise by all participants -- to solve our national

launch problem. Space launch is also inherently an
expensive business. Current manned and unmanned

systems and infrastructure must be maintained through

any modernization period. As many of you are intimate-

ly aware, the Air Force has expended about $500 mil-

lion over the past few years to improve our launch

infrastructure at Cape Canaveral and Vandenberg, re-

fleeting the Air Force commitment to increasing range

reliability and safety, upgrading launch pads, and re-
placing obsolete equipment. The Air Force also has

been a key participant in the creation and operation of

spaceports at Vandenberg and the cape -- including

directly asking the civil and commercial sectors to help

identify ways to improve our launch process and capa-

bilities. While these initiatives will dramatically enhance

our customer support, and will improve our reliability,

maintainability, and sustainability of our current launch
infrastructure, they will not drive launch costs down

sufficiently to make America more internationally com-

petitive in space launch

With that as a backdrop, let me review the details of

the study -- or said more simply, how we went about
our task.

The study's goal has been to develop a plan to im-
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prove how we accomplish the nation's space launch

mission through an integrated, efficient and balanced

space launch program. The adjectives in this goal state-

ment are important -- integrated means addressing the
needs of all sectors; efficient means cost effective and

I I I II I I I III III I I I II II

operationally capable, And finally, balanced means
developing options that have an appropriate mix of

funding for infrastructure/sustainment, technology,

product improvement and new development.

To help keep us focused on this goal, the study has

been overseen by a 13 person steering committee of
senior officials and general officers representing the

various space launch stakeholders in the executive

branch including NASA, the NRO, departments of

commerce and transportation, office of the secretary of

defense, JCS, ARPA, BMDO and the services. I should
also note that we have been in close contact with the

office of science and technology policy, which is devel-

oping a series of policy recommendations on space
launch for the Clinton Administration. As a matter of

fact, I just met with Skip Johns this morning.

On 5 January, I began the study with a panel of 40

people. This group represented the Air Force, Navy,

US Space Command, joint staff, the intelligence com-

munity, office of the secretary of defense, ballistic

missile defense organization, advanced research projects

agency, NASA, departments of transportation, and

commerce -- everyone we could think of that had a role

to play was invited to participate and be a partner in the
activity. Frankly, I was very pleased with the quality of

the people that the various agencies provided.

From the outset, one of our goals was to be compre-

hensive in capturing the state of play in the space launch

business. Accordingly, we invited industry, the govern-
ment, academia, international consortia, state spaceport

authorities and congressional staff and members. Any-

one who wanted to talk was welcome. Ultimately, over

130 briefings were presented to our group. These brief-

ings covered the waterfront from launch concepts; fu-

ture payload options; innovative funding sourcing;
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launch technologies, capabilities of foreign systems, low

cost propulsion technologies, hybrid propulsion; and
process improvements for all facets of space launch

operations. We tried to make sure no rock was left

unturned as we attempted to identify good ideas, cre-

ative thought, and innovative approaches from all cor-

ners of the space community.

We divided the study into three parts: Phase I was

the data gathering that I just mentioned. During Phase II
we conducted the analysis, had long debates and drafted

the findings and recommendations. Finally, Phase III,

which is on-going, includes documentation in an execu-

tive summary, panel annexes and a comprehensive data
base. It also includes briefings to the principal stake-
holders within the executive branch.

Overlaid with the phased approach I just mentioned,
was a cross matrixed group of panels. These panels

covered operations, technical solutions, requirements,

business and management, and environment. Each panel

consisted of experts from across space sectors. To en-

sure this study was not overly biased towards the de-

fense perspective, I appointed panel chiefs from the civil
and intelligence sectors. Panel size varied from eight to

ten people.

good :ideas, creative thought, and innovative

" approaches from all corners of the

space community.

One area I would like to highlight is the requirements

work accomplished by the study. Speaking with one

voice on space launch requirements has always been a

problem. In fact, we have difficulty across agencies in
defining what we mean by requirements. This is another

reason why it has been so difficult to speak with one
voice on our needs. Using a total quality technique, the

requirements panel integrated and synthesized a set of

national needs. The team, comprised of NASA, DoD,

and NRO representatives, proved that it is possible to
establish a first order cross-sector consensus on require-

ments. I believe this will be a major by-product of this

study and should be the basis for further cross-sector
cooperation.

The technical panel assessed the various concepts

presented to the study group and determined the maturi-

ty of the various space launch technologies associated

with each of these concepts. Additionally, they assessed
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the necessary funding to mature the technologies to the
proper readiness level. Finally, the panel identified the

need for a core space launch technology program inde-

pendent of any concept or option. Even if there is no

decision to proceed with a space launch option today,

we must preserve the capability to make a decision in
the future -- this requires a healthy technology base.

The business and management panel looked at inno-

vative methods of funding a new system to include

hearing from wall street investors. Additionally, this
panel examined what the proper relationship between
NASA And DoD should be -- a constant theme was the

need for better coordination particularly in the area of

technology.
The operations panel primarily focused on DoD

space launch operations at Vandenberg and Cape Canav-

eral. The emphasis was to first document our processes

and the resources required to launch our satellites. With
this data as a baseline, we looked for near term efficien-

cies. One of the more interesting findings was that while

there was a great deal of data available -- it wasn't

readily accessible and it wasn't in the most usable form.

For the fast time,

requirements for launch.

We also have a standardization problem between the

Cape and Vandenberg. We can fix those two problems
within Air Force Space Command. A fallout benefit of

the operations panel work was to provide a foundation

for the follow-on comparative analysis with foreign

systems due by 1 October.

During the data call in Phase I, a series of study

objectives evolved:
1) To establish a comprehensive space launch data-
base

2) To understand and synthesize space launch re-

quirements

3) To identify deficiencies in our current and

planned capabilities

4) To determine and assess technical, operations,

management and funding opportunities and innova-

tive approaches
5) To develop space launch modernization options

and associated road map

6) To create an integrated strategy with decision

points

7) To make selected recommendations

The study developed four options ranging from

continuing with today's systems to a new reusable sys-
tem. In the case of the reusable option, we relied heavi-

ly on NASA's recently completed "access to space

study." Each option was analyzed separately in great

detail -- schedule, cost, requirements satisfaction and all

the rest. More importantly, however, the options were
overlaid onto road maps -- permitting the decision
makers to see all of the critical decisions associated with

the option. The road maps show decision makers how it
is possible to integrate desirable elements from several

options -- a weakness of previous studies is the options

were often done in a stove piped manner. We addressed

the possibility of embarking on expendable options

while at the same time preserving the capability to move

to a reusable option in the future should the technology
permit this.

SUMMARY

The launch study was intended to build consensus
within the whole space community -- I hope that we

accomplished that goal. For the first time, a consensus

was developed within the space community about a

national set of requirements for launch. From this con-
sensus, American leaders can better define coherent

space policies and visions for space, direct budgets from

a macro approach to space needs, inject advocacy for

technologies that will improve our space launch process,
And create a solid foundation from which america can

exploit the "common ground" offered by space in the

next century.
This study has been a major effort which I believe

will satisfy the congressional intent. As you are all

aware, reaching and sustaining consensus among the

various space sectors on space launch has been an elu-
sive goal over the past decade or so. Certainly, Pete

Aldridge, our launch panel chairman, can testify to that
fact. The recommendations of his 1992 launch review

still remain to be implemented. Accordingly, we have

worked hard toward establishing and maintaining con-

sensus within all parts of the space community in this

study, and on this point I'm am hopeful. Now we need

to build on that consensus and turn study recommenda-
tions into action.

I thank the Space Foundation for permitting me to

share a few of my observations with you today.
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PETE A1LDRI[IGE: Welcome to the session on "Compet-

itive Launch Capabilities." We have a distingu, ished

group of panelists that can give us tremendous insight

into the competitive space launch capabilities of the
world.

Before I introduce the panel members for their pre-

sentations, I would like to set the stage for our discus-

sions and stimulate your "mental juices" in preparation

for your questions to the panelists.
As I look at the world's space launch systems and the

expectations for these systems in the future two things

become very apparent.
First, the space launch industry of the world lives in

an environment of overcapacity in a declining market.

You would never know this today because we have a

backlog of satellites waiting to be launched resulting
from failures in Titan, Atlas and Ariane launch vehicles.

After this near term backlog gets worked off, the num-

ber of government programs, especially in the national

security arena, will be declining, thus reducing the
number and rate of government space launches. Satellite

technology is permitting spacecraft missions to last
longer on orbit, further reducing launch rates, and is

permitting satellites to become smaller reducing the need

for the larger, heavy lift versions of space launch vehi-
cles. Lower launch rates drive space launch vehicle cost

higher and reduces production efficiency and the profit

margins for corporations whose business viability de-

pends on a profitable product.

At the same time we see more space launch players

entering the worldwide marketplace. On the U.S. side

we see continued production of Delta II, Atlas II and
five versions of the Titan IV. We are continuing to fly
the converted Titan II and we have introduced a new

version of the Atlas, the Atlas IIAS. Pegasus and Taurus

are now viable small launch vehicles, along with Cones-

toga. The potential of using excess Minuteman vehicles
for this mission also exists. We continue to fly the

Space Shuttle about 7-8 times a year for manned mis-

sions, but it is not used in a "competitive" sense at this

time. In spite of this overcapacity, U.S. companies are

looking to introduce other launch vehicles into the mar-

ketplace, such as the Lockheed small launch vehicle

family, based on the Castor 120, and a possible space

launch capability using derivatives of the Titan IV
SRMU.

In the international arena, we see the Ariane V being

developed as a follow-on to the very successful Ariane
IV. The Japanese are developing the H-II, the Chinese

are continuing to produce and launch versions of the

hunch vehicle manufacturers are becoming

• /''l H I I ..........

Long March and the Russian Proton is being marketed

throughout the world along with small payload versions
of the Russian mobile ICBM.

I simply cannot see how all of these players can be

participants in the launch business in view of the pro-

jected launch requirements without one or more things

happening--continued subsidies by governments, low
profits or losses by commercial launch vehicle compa-

nies, mergers to reduce the number of individual corn-
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parties, and everyone, government and commercial

companies, paying higher prices than necessary for

space launch. I really believe that all of these things are

happening.
The second item deals with how nations and the

satellite and launch vehicle manufacturers are becoming

more interdependent. Many years ago, before the suc-

cessful development of Ariane, there were many in this

country, me included, that did not want to see Ariane
succeed. We were at a point in time where the Shuttle-

only policy had wiped out the expendable launch vehicle
industry, the Shuttle had not proved that it could be an
economic competitor with an expendable launch vehicle

and we could clearly see that the economic incentives

for commercial satellite manufacturers were forcing
them to lean toward the Ariane solution.

................ klkI .................

The world has changed and that type of thinking is

now qbsolet¢. About 50% of the U.S. built satellites
will be launched on Ariane. The new small satellite

communication systems, being considered for worldwide

communication, plan to fly on a variety of U.S. and

foreign boosters. Future communications for the U.S.

military will depend on commercial communication

satellites, many launched by foreign boosters, to com-

plement the military communication systems. It may

come to pass that the Ariane V, the Proton and the H-II

will fly components to the international space station.
What all of this means is that we cannot hope for

delays or failures in the launch vehicles of others in

order that any of us would be more competitive in the

space launch business. Our success in space mission
accomplishments will depend on the success of us all to

launch with confidence and reliability. We are truly

becoming more interdependent for mission success in

space.
You should be asking at this point: "Okay, what do

we do about all of this?"

All right, I will propose a possible solution.

First, let's set some goals for whatever the solution

might be. We need to reduce the cost of launch, then
we can build the incentives for those who want to ex-

plore or exploit space with new and expanded missions,

and thus build a larger market for future space launch

capabilities. We need to build a future space launch

capability that is reliable. In spite of our best efforts we
will have some failures and therefore we must design

our systems with the necessary robustness and instru-
mentation so that we can be less sensitive to component

failures in flight and we can return to flight after failure

with a minimum amount of delay.
Second, in the near term, we must let the free market

pressures "weed out" ineffective and inefficient launch

vehicles. We must let the market provide the incentives

for the launch vehicle manufacturers and/or govern-
ments to invest in cost reduction measures on their

existing vehicles or in new vehicles to make them more

competitive in cost, reliability and responsiveness to the

spacecraft users--the ultimate customer. It should be

noted that simply offering a cheap "price" to fly a pay-
load, irrespective of cost, does not necessarily ensure

success in winning a customer. The payload user must

also consider the logistics to deliver the payload to the

launch facility, the cost of integrating the payload to the
new launch vehicle (a non-trivial and high cost item),

the cost of insurance (which is running 16-18% of the

launch value), especially for a non-proven launch vehi-

cle, and the ultimate reliability and timeliness of putting
an expensive and income producing satellite on orbit.

Even if the launch vehicle was "free," it does not mean
that the economics would dictate its selection.

Third, I would propose that we initiate an interna-

tional cooperative program for the development of a

truly reusable space launch system. Although it was not
proven in the Shuttle, the prospects for making _ major

reduction in the cost of future space launch appear to be
in the area of reusability. Let me be clear--I'm not

advocating Single Stage to Orbit, or any other currently

popular "point" solution, but rather any system concept

based on reuse of the components, whether single stage
or not. Furthermore, worldwide use of such a vehicle

would dictate the purchase of a sufficient number to
further reduce its initial investment. The tremendous

cost burden of its development would be shared across

multiple nations who wanted to participate. Many space

faring nations, and those who want to be, are looking at

spending resources on new launch vehicles for the fu-

ture. Why couldn't we pool those resources to develop a
common vehicle for the common good that would other-

wise be unaffordable by a single nation?

Such an effort could be divided into two phases. The
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first phase would develop a reusable space launch vehi-
cle that would be of sufficient size to lift the medium

class payloads--say about 20,000 pounds to low earth

orbit. This phase would take about 10 years to com-

plete. Most of the payloads projected in the future are in

this range and it is feasible that a space launch vehicle

could be developed successfully in the international
environment.

The second phase would develop the more demand-

ing heavy lift version--say 50,000 pounds to low earth

orbit--that could replace those classes of expendable

launch vehicles, like Titan IV and the Space Shuttle in

the 2012-2015 period. I would hope all of these con-

cepts would use "airline type" operations, which we

have demonstrated very successfully in the international
environment.

I am not that naive to assume that this type of coop-

erative development would be easy or without technical

and management difficulties and it certainly would be

influenced by international politics. But the idea de-
serves some consideration and exploration as we face a

more cooperative and much more competitive world,

especially in space launch.
Now let's hear from the real experts:

We have already heard from Lt. Gen. Tom Moor-

man, Vice Commander Air Force Space Command, on

the approach to the current space launch study.

Our first presenter will be Dr. Vladimir Chvanov,

First Deputy General Director and General Designer,
NPO Energomash in Russia. I am sure Dr. Chvanov

will have some interesting views on the international

competition for space launch.

Next on the agenda will be Dr. Bruce Middleton,

formerly Executive Director of the Australian Space
Office, who has been working on expanding Australia's

role in the worldwide space community. I am sure that

he has a very different perspective on competitive space
launch activities.

Next is Dr. Igor Barmin, General Designer and

Director, Design Bureau of General Machine Building

in Moscow. Dr. Barmin's main areas of design and

research include power systems, launch facilities, space

experiments and space materials.
Last, is Tom Rogers, President of the Space Trans-

portation Association, representing companies and indi-
viduals in the United States who have been advocating a

more aggressive approach to developing a new U.S.

space launch capability. Now to Dr. Chvanov.

COMPETITIVE LAUNCH CAPABILITIES

VLAmMm K. CUVASOV: Distinguished guests, ladies,

and gentlemen. It is a great pleasure for me to be here

in Colorado Springs to address this prestigious
forum--where one can hear the full spectrum of space

policy issues addressed and discussed. This is the sec-
ond opportunity for NPO Energomash to meet with you,
and I would like to thank Dick MacLeod and the Board

of Directors of the Space Foundation for their invita-

tion. Today, I would like to talk to you briefly about the

engines developed and produced by NPO Energomash
and about the plans of Energomash to participate in

international space programs.
NPO Energomash was founded in 1929 by Valintin

Glushko, a member of the USSR Academy of Sciences.

This year, we celebrate our 65th continuous year in the

rocket engine business. During this period, Energomash

has developed 53 models of liquid rocket engines.
In addition, Energomash is involved in the modern-

ization of existing Russian space launch vehicles and is

actively participating in the development of a new Rus-
sian launch vehicle. Energomash provides all the first

stages and most second stages for all Russian launch
vehicles.

On the screen you will see (Fig. CL-1):

Energia - we provide first stage RD-170 boosters

Proton - we provide first stage RD-253 boosters

Soyuz - we provide RD-107 and RD-108 engines
Zenit - the RD-171 and RD-120 engines

Cosmos - the RD-214, RD-216, RD-119 and

Cyclone - the RD-219

PRATT & WHITNEY / NPO ENERGOMASH
COOPERATION

Whot is NPO ENERGOMA SH

Provides first stage power for all major Russian Launch vehicles

Developed 53 different rocket engine models

CL-I

NPO Energomash is vertically integrated with 10,000

employees and two and a half million square feet of
manufacturing area on 350 acres. We have 83 compo-

nent test positions and 4 full duration fire test positions

-- two for liquid propellant engine tests with a thrust of
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up to 1000 tons (1,000,000 kg0.

Now I would like to tell you about the history of the
development of liquid propellant engines with high

pressure in the combustion chamber. This history covers

a 30-year period--from the early 60's until the present

time. It began with the development of the RD-253 for
the "Proton" launch vehicle which became the first

staged combustion engine. This configuration made it
possible to achieve a combustion chamber pressure of

150 atm. The development of this engine began in 1961,

and first flight took place in 1965. All the successors of

this engine also had a staged combustion cycle configu-

ration-that is, after burning oxidizer rich gas. One of

the engines recently developed by Energomash is the
RD-170, in which the combustion chamber pressure of

250 atm is combined with extremely high thrust 806,000

kgf in vacuum as well as reusability. It is designed to
make 10 flights. The RD-170 is the most perfect design

for today in the same way the RD-253 was ideal for the

early 60's.

At the present time, NPO Energomash is developing

tripropellant engines of the RD-700 family with combus-
tion chamber pressure of 300 atm. These next genera-

tion engines will be based on the experience of all previ-

ous engines, from the RD-253 to the RD-170.

Pratt & Whitney and NPO Energomash have entered
into a long-term and exclusive joint marketing and

technology licensing agreement. The agreement covers

oxygen/kerosene and tripropellant engines developed by

NPO Energomash. Our agreement was signed on Octo-

ber 26, 1992; and we have just completed our first
market evaluation and planning cycle.

There are currently four engines of primary interest

for the U.S. market and they are pictured in this slide.

(Fig. CL-2)

COOPERATIVE ACTIVITIES - NPO
ENERGOMASH AND PRATT & WHITNEY

Engines of interest to the U. S. market

CL-2
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RD-170/-171

The RD-170/-171 is a mature high performance LOX/-
kerosene rocket propulsion system with operability and

reusability features not previously demonstrated by

propulsion systems. The engine is designed to provide a
minimum of 10 reuses. The RD-170 and its derivative,

the RD-171, have fulfilled 29 flight missions within the

Energia-Zenit program. The ability of the RD-170/-171
to start without special prestart service is a main con-

tributor to the 2-hour timeline of the Zenit launch sys-

tem that is measured from the beginning of transporta-

tion to the launch pad to launch. This a major advantage

of these engines. The engine has a 10% higher specific
impulse than any U.S. LOX/kerosene booster and has a

fully operational advanced health monitoring/life predic-

tion system.

High combustor pressure in 4 combustion chambers
driven by a single turbopump unit provides s specific

impulse of 337.2 seconds in vacuum. The engine has

minimal size and lowest weight of any gimbal joint.

Fire tests began in 1980, and the first flight took place
in 1985. More than 900 fire tests have been made until

now, with total duration of more than 100,000 seconds.

Maximum life time demonstrated is 17 flights.

RD-180

The RD-180 is a two-chamber base derivative of the

RD-170, with one half the thrust. This engine has incor-

porated about 80% of the RD-170 components. The

derivatives of this engine are considered as candidates
for use as boosters in various programs--Atlas, Space-

lifter, Space Shuttle, and others. This year, Energomash

is planning to issue a full set of design documentation

for this engine.

RD-120

The RD-120 was developed concurrently with the RD-
170. The RD-120 uses the same technologies which are

found in the RD-170 to achieve high performance

(187,400 pounds thrust, 350 seconds ISP) and operabili-

ty. It is currently operational as the second state of

Zenit. The option with a shorter nozzle (RD-120K) for

first stages is being developed on the base of the RD-

120 engine.

RD-704

The RD-704 is a single chamber, dual mode, tripropel-

lant, staged combustion cycle engine. Thrust in vacuum

in the first mode is 200,000 kgf; in the second

mode--80,000 kgf. Three propellants (oxygen-kerosene-

hydrogen) are used in the first mode. Oxygen and hy-

drogen are used in the second mode. The propellants are
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burned within the same chamber. This engine is a deriv-

ative of RD-701 which was designed for the "MAKS"

spacecraft launched from the Antonov-225 airplane. The
RD-704 is under development now. Energomash intends

to complete research on tripropellant combustion in
1994. The engine is developed based on the experience

of RD-170 and existing oxygen-hydrogen engines.

Coming back to how we see Energomash engines

applied to U.S. launch systems, I will use the chart you
see on the screen. (Fig. CL-3) Reading across the top

of the chart are the opportunities:
-- small launch vehicle

-- upgrade of existing expendable launch vehicles

-- next generation launch system

-- upgrades to Space Shuttle

-- leap-ahead vehicle (most often described as a

single-stage-to-orbit vehicle

Reading down the left column, we have listed possi-
ble uses of NPO Energomash engines and technologies:

-- RD-180

-- RD-120 (RD-120K)
-- RD-704

-- Other engines
-- NPO technology

We have marked with an "X" the intersections of our

engine capabilities and the opportunities. It is possible to

have multiple uses for one engine, for example, the RD-
120 and the RD-180. There is a one-point solution that
has attracted much attention--the match up of the RD-

704 and the leap-ahead vehicle. I would just briefly like

to address the advantages of tripropellant engines for
SSTO vehicles.

Research made in the United States, Russia, and

other countries has shown considerable advantages of

tripropellant engines as compared to any other type of

engines. For instance, for different single-stage launch
vehicles, the use of tripropellant engine allows to in-

crease payload by approximately 30% as against an

oxygen-hydrogen engine. This is due to the fact that a
tripropellant engine provides the best trade-off between

fuel density and specific impulse. Only the use of such

type of engines makes the development of single-stage-
to-orbit vehicles--both expendable and reusable ones--a
realistic task.

I would like to note: 1. NPO Energomash has devel-

oped 53 models of engines for different propellants with
different schematics and designs. This company has a

unique experience in rocket engine manufacturing.
2. All Russian and former Soviet Union liquid vehi-

cles delivering payloads into space are equipped with

engines developed by NPO Energomash. In particular,

the Cyclone, Proton, and Zenit launch vehicles. The

engines for these rockets are constantly being upgraded.
3. NPO Energomash is developing some advanced

liquid rocket engines--the basic oxygen-kerosene RD-

180 engine, the RD-120K engine, and the basic tripro-

pellant liquid rocket RD-704 engine. (Fig. CL-4)
In conclusion, ladies and gentlemen, I will touch on

an issue of political importance. I want to assure the
audience that the capabilities and technologies about

which I have spoken are available to the U.S. market. I

want to emphasize that the Russian and American gov-

ernments support contacts at the level of companies as
was enunciated in the Joint Statement of Commission on

Economical and Technical Cooperation following the

Gore/Chernomydrin Summit and, in particular, recog-
nize the NPO Energomash/Pratt & Whitney Marketing

and Technology Licensing Agreement. (fig. CL-5)
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"Governments of the USA and
Russia recognize and support the
cooperation between US and
Russian companies in the area of
space rocket engine technologies."

US - Russian Joint Commission
on Economical and Technical
Cooperation

CL-5

DR. BRUCE S. MIDDLETON: The U.S. Commercial

Space Launch Industry: Policies for Survival

SUMMARY

The United States commercial space launch industry

is in jeopardy. Compared to foreign counterparts,

American launch systems cost more to build and their
operational manpower requirement and cost to orbit are

significantly higher. Their market share is low and they
face increasing non-U.S, competition. There is an ur-

gent need for review of U.S. Government policies in-

tended to foster this industry. The objectives of these

policies - space transportation leadership, assured access

to space, and substantial long-term economic benefits to

the U.S. - have not been satisfactorily achieved, and

some are no longer appropriate.

American launch service providers will not regain

commercial competitiveness through marginal improve-
ments in practices, manning levels and technology. Nor

is government investment likely on a scale sufficient to

regain competitiveness. A commercial solution is pro-

posed, based on acquisition of a capable state-of-the-art

foreign launch system, to be used at a new near-equator-

ial site in a country whose MTCR and COCOM creden-

tials raise no issues with respect to shipment of satellites

or technology transfer, namely Australia. A competitive,

capable and well-located launch operation involving

participation by the U.S., Japan and the Commonwealth
of Independent States (CIS) would provide formidable

competition for the Chinese and Europeans, and may
well be the best chance for survival of an American

commercial launch service in the medium term.

Since the demand for launches on large expendable

launch vehicles (ELVs) is not expected to grow signifi-
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cantly over the next decade, but the supply of launch

services is growing, the issue needs to be addressed in
the short term of the 80% of the potential market pro-

tected as national payloads. It is proposed that new
launch service suppliers from non-market economies be

required to free up some of their own protected mar-

kets. The launch of some payloads in their national pro-

grams should be opened up for international bidding,
the number being equal to the number of payloads for

which they are permitted to contract in the international
market.

The U.S. derives much more economic benefit from

satellite manufacture than from commercial launch

services. If the cost of putting payloads into orbit could

be reduced substantially there are prospects for further

growth in the payload market. However, for over thirty

years the U.S. Government has not been prepared to
commit sufficient resources to develop a next-generation

launch system. It is proposed that international collabo-

ration be sought to develop leapfrog technology at the

pre-competitive stage, perhaps with the Japanese and
others.

INTRODUCTION

In May 1994, ten years will have elapsed since the

world's first truly commercial launch of a satellite, by
an Ariane rocket from Kourou. Although non-govern-

ment satellites had previously been launched on the

shuttle, this marked the first direct contract between a

non-government launch customer and a vehicle manu-

facturer. Although the first US commercial launch did

not take place until August 1989, throughout the decade

since 1984, the US Government has had policies intend-

ed to foster the development of commercial launch
services. These policies aimed to maintain US leader-

ship in space activities; this objective alone makes a

review of U.S. policy important.

Another reason for focusing on American policy is
that over the last five years the U.S. has taken the lead



in seeking international agreements constraining the

behavior of certain new participants in the commercial

launch services market. It has sought to enforce those

agreements through its legal power to refuse the export

of satellites containing U.S. technology. This is a mis-
use of that power which is to the potential disadvantage

of U.S. satellite manufacturers, who control about 70%
of the commercial communications satellite market

worldwide.

After ten years of policies to foster the commercial

launch industry, no-one is making much money. Cus-

tomers complain that prices are too high, and insurers

(who also are making no money) know that reliability is

too low. New non-U.S, launch service providers are
competing in the market to launch telecommunications,

earth observation, weather and scientific satellites, a

market which is not expanding significantly. At the

same time rationalization is taking place. It is not sur-

prising that many in the U.S. have been urging a recon-

sideration of policy.

THE POLICY BACKGROUND

The Reagan administration released its policy on the

commercialization of ELVs in May 1983, following

promulgation of its national space policy in July 1982.

The context was competitive, for in March 1980, Eu-
rope had established Arianespace as its commercial

launch service provider, following the first Ariane

launch in December 1979. The policy objective was the

maintenance of space transportation leadership. It was

intended to maintain a high technology industrial base,

provide jobs and thereby add to the tax base, strengthen

the U.S. economy and improve the balance of pay-

merits, spawn spin-offs and supporting activities,
strengthen the U.S. position in a growing commercial

market, and thereby provide substantial long-term eco-
nomic benefits to the United States.

In support of this policy, the Commercial Space

Launch Act was passed in 1984.

Notwithstanding, the intent of the 1983 policy to

encourage and facilitate private sector entry into the

space launch market, the shuttle continued to be avail-

able to commercial users, both domestic and foreign.

Moreover the government actively promoted the shuttle
in the international launch services market. This proved

to be a serious error. Attempts by private American

companies to commercialize their ELVs were blocked,

and production was suspended. The commercial market

was effectively left to Ariane and the shuttle.

It was surely an expression of the frustration of the

U.S. industry at the success of Arianespace that in 1985
an action was mounted, under Section 301 of the Trade

COMPETITIVE LAUNCH CAPABILITIES

Act of 1974, alleging that subsidy by the European

competitor was unreasonable and a burden on U.S.
commerce. The action was unsuccessful, and immedi-

ately afterwards the U.S. Government stated its inten-
tion to seek international discussions aimed at establish-

ing appropriate guidelines for the commercial launch

industry. Today international guidelines remain a hope,

despite years of intermittent discussion and negotiation.

updated U.S. policy on space

stated:that: space leadership continued to be

a fun_ental ohj_ive guiding
U_S. space activities.
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The 1986 Challenger accident brought commercial

launches on the shuttle to a halt, and the dominant

market position which Arianespace acquired in conse-

quence remains today.

An updated U.S. policy on space and the space

industry was announced in February 1988. The Presi-
dential directive stated that space leadership continued to

be a fundamental objective guiding U.S. space activities.

Key elements of the policy focused on promoting a

strong U.S. commercial presence in space, on assuring

access ("a highway') to space through space transporta-

tion systems that provided sufficient resiliency to allow

continued operation despite failures in any single sys-

tem, and on building a solid technology and talent base.

While leadership did not require the U.S. to aspire to
pre-eminence in all areas and disciplines of space enter-

prise, it did require pre-eminence in key areas critical to

achieving national security, technical, economic and

foreign policy goals.

The period immediately following this announcement

brought new developments which the policy appeared

not to have anticipated. In 1988, China secured three

contracts for commercial launches on its Long March

family of ELVs. The three satellites were built in the
U.S. by Hughes, and therefore required export approval

under the Arms Export Control Act. As a precondition

to that approval, which was eventually given in Decem-
ber 1989, the U.S. in December 1988 concluded an

agreement with China limiting the Chinese to nine

Western commercial payloads over six years, with the

launches to be spaced evenly. It required that, after the

introductory launches for which discounts applied,
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prices would be on a par with prices prevailing in the

international market for comparable commercial launch
services. The agreement, which expires on 31 Decem-

ber 1994, was seen by the U.S. industry as an ad-hoe

response from the U.S. Government, in the absence of

guiding policy.
Just as the agreement with China was being conclud-

ed the Soviets entered the commercial launch picture. In

1987 they had signed contracts with an American com-
pany for the launch of two communications satellites on
the Proton in 1989-90, but the deal was blocked by the

denial of export licenses. U.S. policy at the time was

firmly to deny exports of satellites and satellite compo-
nents to the Soviet Union. Since U.S. technology was

ubiquitous in the satellites for which the Soviets might

bid, the policy effectively barred them from the market.
However in late 1989 the Cape York proposal sur-

faced in Washington, based on the use of Soviet-built

launch vehicles owned by a private Australian company

to provide launch services from Northern Australia.
USBI Co, a subsidiary of United Technologies, applied

in October 1989 for approval under the Arms Export

Control Act to participate in feasibility studies for the

project. Suddenly Soviet entry into the commercial

space launch market became a serious policy issue. In

February 1990 the CEOs of the three big U.S. launch
service providers intervened, writing to the Vice Presi-

dent (who also chaired the National Space Council) to

express concern at the effect of non-market competition
on the U.S. launch services industry, and proposing that

export approval be deferred until a commercial space

policy was established. In March 1990 the National
Space Council also advised the President to defer the

USBI application until the Council could complete a

review of U.S. launch policy, especially as it related to

market entry by competitors from non free-market
economies. The review had been requested by the Con-

gress in the National Space Council Authorization Act
1990, which required the Council to report by 1 August

1990.

The result of that review was the policy for the

commercial space launch industry announced in Septem-

ber 1990. The principal objective had shifted, in re-

sponse to the Chinese and Soviet developments, to

seeking "a free and fair market in which U.S. industry

(could) compete. NIn the near term the U.S. sought
trade agreements to limit "unfair competition. _ In the

longer term the policy sought "technical improvements
to reduce the cost and improve the reliability of U.S.

launch vehicles, n (In 1994, more than three years on

and after ten years of commercial launching, these

remain amongst the principal issues.)
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By way of implementation, the policy
• continued to reserve for U.S. manufactured vehicles

the business of launching U.S. government satellites,

unless specifically exempted by the President;
• foreshadowed negotiations with ESA, its member

States and others on principles of free and fair trade

in this market;

• foreshadowed the imposition, during a transition

period, of special conditions on the entry into the

market of launch service providers from non-market

economies, and

• noted the requirement for effective enforcement of
international agreements relating to space launch

goods and services.

The announcement elaborated on the sensitive issue

of the entry into the commercial market of launch ser-
vice providers from non-market economies, with special
reference to the Soviet Union. It confirmed the

long-standing U.S. policy to deny, except in extraordi-

nary circumstances, exports of satellites and satellite
components to the Soviet Union. It sought to reinforce

this ban by requiring the USSR, in return for U.S.

agreement to the use of a Soviet launch system at a

single, mutually agreed location outside the USSR, to

forego commercial launches of Western satellites from
within its territory. This concession by the U.S. was

conditional on technology transfer safeguards, and on

enforceable agreements related to free and fair trade and
to ballistic missile non-proliferation. The policy fore-

shadowed that the U.S. would seek agreement that

launch services offered commercially be in compliance

with a common approach to the entry of competitors

from non-market economy countries.

Two weeks prior to the September 1990 policy an-

nouncement, and consistent with it, the U.S. Govern-

ment announced its approval for USBI to participate in

Australia's proposed Cape York project. The approval

was subject to prior agreement being reached to ensure
that:

(a) the USSR would provide launch services (boosters,

equipment, technology or training) only from Cape

York or any other single location;
(b) the USSR and Australia would observe the Missile

Technology Control Regime (MTCR), and
(c) U.S. regulations on technology transfer to the

Soviet Union would be observed.

The United States sought agreement with the Soviets

on the "single location," to run for ten years after the
date of the first launch of a Soviet-built booster from

Cape York. Bilateral discussions on this matter contin-
ued for a year after release of the policy, but when it
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appeared that the Cape York project had lost momentum
these discussions were subsumed into wider negotiations

concerning MTCR adherence and the terms of U.S.

agreement to Russian commercial space launches from
the soil of the former Soviet Union, discussed later.

Reference in the September 1990 policy announce-

ment to negotiations with ESA and others was the signal
for a renewal of bilateral discussions which had started

following the 1985 Section 301 case. These focused on

the issue of subsidies, and the differences of view were

wide. The U.S. perceived as subsidy the support of
European governments, through ESA, for the develop-

ment of vehicles for commercial use. Europe, which has

a much smaller demand than the U.S. for military laun-
ches, identified subsidy in the manufacture of vehicles

for commercial use in plants meeting U.S. national

security orders. The U.S. declined to allow onto the

agenda the issue of European access to the business of

launching U.S. Government payloads not classified as

national security. Some of the ideas which the United

States advanced were in the realm of trade policy. Since
ESA had no mandate in these matters, the European

Commission had to become involved. The talks proved
difficult and inconclusive.

The fundamental objective of U.S. space leadership,
which had not been prominent in the 1990 announce-

ment, resurfaced in the February 1991 statement of
U.S. commercial space policy guidelines, which had

been in development in the National Space Council in

parallel with the 1990 launch policy. Harking back to

the 1983 statement, the guidelines sought economic

benefit from the commercial use and exploitation of
space technologies and systems. One of the five markets

which the guidelines addressed specifically was the

private development, manufacture and operation of

launch vehicles, and the marketing of space transporta-

tion services. The guidelines re-committed the U.S. to

work towards the establishment of an international

trading environment, operating under principles favor-

able to private investment and market development, in

which direct government subsidies and unfair competi-

tion by governments were eliminated.

RECENT DEVELOPMENTS

Since the first U.S. commercial launch in 1989, the

international political and commercial environment has

undergone profound changes which impact on U.S.

policy.
The Soviet policies of perestroika and glasnost drew

a response from the West within COCOM, which in

1990 eased certain restrictions. As part of the change

the U.S. in November 1990 undertook a comprehensive
review of all space-related articles controlled on the

U.S. munitions list, resulting in the majority of com-
mercial communications satellites being removed from

the list. Space launch vehicles and their components

however, remained restricted on the munitions list.

Late in 1991 the Soviet Union fragmented into the

CIS. Its space launch capability was inherited by Russia,

which had several large rockets and one operational
launch site (Plesetsk, at 62 degrees North), Ukraine

with rockets but no launch site, and Kazakhstan with a

launch site (Baikonur, at 45 degrees North) but no

rockets. Further complicating the picture was the depen-

dence of Russian and Ukrainian rockets on components

supplied from other States of the CIS. The space dimen-

sion of the relationship of Russia and Ukraine with the
West was linked with the future of the nuclear arsenal

of the former USSR, and of its delivery systems. Both

Russia and Ukraine announced their intention to ratify
the START treaty, setting a positive and constructive
environment in which Russia's ambitions to become a

significant player in the world of space commerce could

be pursued.

The first relaxation of the long-standing U.S. policy

to deny exports of satellites and satellite components to

the (former) Soviet Union came in an agreement signed

between Russia and the United States at the Washington
summit in June 1992. The U.S. stated its willingness to

consider favorably a decision expected by Inmarsat the

following month (and subsequently taken), to launch

from the territory of the CIS an Inmarsat-3 satellite

manufactured in the U.S. The U.S. and Russia agreed

to enter into negotiations to develop international guide-
lines concerning competition in the commercial launch
market.

In December 1992 the Lockheed Commercial Space

Company received approval from the U.S. and Russian

Governments to enter into a commercial partnership
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with Khrunichev Enterprise, the manufacturer of
Russia's Proton launch vehicle. The new venture was to

market the Proton worldwide. In September 1993,

Space Systems/Loral announced that it had contracted
with the venture for one firm launch late in 1995 and

four options for 1996-8.

The Vancouver summit in April 1993 gave further

impetus to negotiations for a U.S./Russia commercial
space launch agreement, which was eventually signed in

September. The agreement had been conditional on

Russia undertaking to adhere to the principles of the

MTCR, an undertaking given in July when Russia an-
nounced its intention to become a full member of the

MTCR in 1996. The commercial space launch agree-
ment, which runs until 31 December 2000:

• limits Russian launches of commercial satellites to

GEO and GTO to a total of eight (not including the

Inmarsat 3 satellite already contracted) through the
end of the year 2000, with no more than two in any

twelve month period;

• requires Russian pricing to be similar to Western
pricing, and provides for consultation between the

parties if Russia was to tender a launch price which
is more than 7.5% below the lowest Western ten-

der;

• allows Russia to contract for up to three launches to

LEO for the Iridium system;
• sets other LEO launches aside for consideration on

a case-by-case basis, and

• makes all Russian launches subject to a bilateral
safeguards agreement.

The similarities with the China/U.S. agreement of

December 1988 illustrate what the U.S. meant by the

"special conditions" it sought to apply for the entry into

the market of launch service providers from non-market
economies. In essence these agreements impose numeri-

cal limits on market share, and require pricing to be

close to market trends. They are linked to the MTCR

guidelines and, because the U.S. reserves the right to

consider on a case-by-case basis each application for

approval to export a satellite containing U.S. technology

to these countries for launch, they are enforced through

the Arms Export Control Act.
A similar European Commission/Russia agreement

was reached in June 1993, although it was not signed at

the time because Russia wanted to extend the negotia-
tions to achieve better access to EC markets. The

EC/Russia agreement would allow Russia twelve com-

mercial launches (eight to GEO/GTO and four to LEO)

between 1995 and 2000, and contains provisions to

avoid excessive concentration on any specific customer

area or more than three launches in any two year peri-

od. It is understood that this agreement is regarded as

being in force on a de facto basis, and may be signed as

part of a broader "Pact of Partnership" with Russia.
Changes in the commercial environment over recent

years also have implications for the direction of future

U.S. policy. A series of mergers and acquisitions has

increased the size and level of integration of some of the

major manufacturers, and has resulted in companies

formerly involved predominantly in either satellites or
launch vehicles becoming stakeholders in both parts of

the civil space business. In Europe, Deutsche Aerospace

and Matra Marconi Space were established, and there
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occurred a series of mergers and redistributions among

the aerospace companies in Italy, which are mainly
State-controlled. In the U.S., Loral acquired Ford Aero-

space and more recently Martin Marietta absorbed GE
Astro. Martin announced in December 1993 that, sub-

ject to government approval and certain assurances, it is

acquiring the Atlas business of General Dynamics. In

March 1994 it was announced that Martin will merge
with Grumman.

The Atlas sale is particularly significant, because for

the first time a single business will offer to commercial
customers both satellite manufacture and launch servic-

es. It will be interesting to see how Martin Marietta
balances the commercial success of its Atlas launch

business with the marketing attractions which lower
launch prices may offer for its satellite manufacturing.

Given the extent to which U.S. launch systems are now
uncompetitive, Martin may be looking for a commit-

ment from the U.S. Government to develop a new

launch system which can compete in a commercial

environment. If that commitment is not forthcoming, the

possibility must exist that the attractiveness of manufac-
turing satellites will crowd out its commercial launch
business.

Compounding the pressures in the commercial space

launch market is the prospect of the entry of Japan with
its new indigenous launcher, the H-2. The new venture

Rocket System Corporation was established in July
1990, by a consortium comprising 77 of the companies
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involved in Japan's space program, for the purpose of

offering the H-2 for commercial launches. Several

unsuccessful bids for launch contracts were made prior

to the maiden flight of the H-2 in February 1994, the

first as early as 1991. However the protracted develop-
ment of the H-2 and appreciation of the Japanese cur-

rency have resulted in projected charges to launch ser-

vice customers being more than double the $US65M

originally targeted. At present it is estimated that
launches on the H-2 cost $USI50M, a figure the Japa-

nese will be working to reduce to $80-90M.

A successful Super 301 action in 1990 by the U.S.

against the Japanese Government, which forced Japan to

procure commercially the CS-4 communications satellite

they had planned to build as a government-funded pro-

ject, was a significant setback to what many believe to

be the Japanese strategy to offer a bundled package of

satellite, launch and finance. Not only did the outcome

remove from the Japanese Government program the
development of several communications, broadcasting

and meteorological satellites, but their launch also be-
came a commercial matter. Nonetheless, studies from

Europe and the U.S. released in 1993 predict that Japan
will enter the commercial communications satellite

market within a decade.

This then is the political and commercial context in

which the success and relevance of U.S. policies for its

commercial launch industry must today be assessed.

OUTCOMES OF U.S. POLICY

The principal stated objectives of U.S. policy for the

commercial space launch industry over the past decade
have been:

• U.S. space transportation leadership,

• assured access to space, and

• substantial long-term economic benefits to the
United States.

These objectives have been pursued through a variety

of measures, including requiring government agencies to

utilize commercial products and services, promoting the
transfer of technology from the public to the private

sector, making unused government infrastructure avail-

able for commercial use, and working towards establish-

ment of an international trading environment which

encourages market-oriented competition.

In order to consider future prospects and policy

options, it is necessary first to assess outcomes against
these objectives.

POLITICAL and STRATEGIC LEADERSHIP

The political and strategic dimension of leadership in

space was the prime driver of the United States space

COMPETITIVE LAUNCH CAPABILITIES

program, and those of other countries, from the end of
World War II until the end of the Cold War in 1991.

The technologies of space transportation are also those

of strategic missiles, and rocketry was at the forefront

of the competition in which leadership was seen as vital

to the national interest. Huge sums were spent on the

development of missiles, and from them of space launch
vehicles. The ability to put men into space, on the

Moon and in orbiting space stations was the stuff of

political prestige, and clear evidence of military capabil-

ity. In most areas, but not in manned space stations, the
U.S. did indeed achieve and maintain leadership mea-
sured on this criterion.

The question now however is whether this objective

is useful and appropriate for the future development of

the U.S. commercial space launch industry. The Cold

War is over, and it is not at all clear that any nation will

in the near future be prepared to invest substantial sums

in significant improvements in space launch systems.

:It _:be suggested later:that it

a primary objective of U.S. policy on

. commercial space launching.

II II I I Illl I Illlllll IIlllll

Indeed, it is doubtful whether the multi-billion dollar

European investment in Ariane 5, and the Japanese

investment in the H-2, would be approved today if those

decisions were on the table. In the U.S., all attempts

over recent years have failed to secure continuing sup-

port for projects aimed at reducing the cost and com-

plexity of access to space. The Advanced Launch Sys-

tem, the Advanced Manned Launch System, the Nation-

al Aerospace Plane and its precursor X-30, the National

Launch System, Spacelifter, and the DC-X have all
failed to secure sufficient support to become funded

programs with target end dates.

It will be suggested later that it may be counterpro-

ductive to continue to proclaim space transportation

leadership as a primary objective of U.S. policy on

commercial space launching.

TECHNICAL LEADERSHIP

Technical leadership for U.S. launch systems would

imply that they are the world benchmark.

The Delta, Atlas and Titan launch systems are essen-

tially those which were developed three decades ago as
military vehicles. Each is integrated in the vertical using
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a mobile tower, and occupies the pad for an extended

period before launch. Launch systems are complex and
launch crews are numerous. None of the three has

benefitted from a generational upgrade over the last
decade.

Europe on the other hand is developing the Ariane 5

as a leading edge launcher for commercial use beginning

in 1997. Some of that investment (as capital, the cost of

which is borne by ESA and not by Arianespace in its
commercial cost structure) has been used to reduce

further the level of manpower required in launch opera-
tions (the cost of which is part of Arianespace's costs).

In this way a greater subsidy has been provided. Ariane

5 will spend only a few hours on the launch pad, and a

high rate of launches will be possible through the use of
two launch platforms and two control rooms.

The Ariane 5 pad itself is relatively simple, and less

susceptible to damage from an accident than has been
conventional. Fuel and oxidant bulk containers are

mobile and there is no permanent storage within the
hazardous launch area. A launch accident at or near the

pad would therefore not cause major interruption to the

schedule of launch campaigns.

The objectives of the Ariane 5 program included
reducing the cost of a launch on Ariane 5 to 10% below

the cost of an Ariane 44L launch, thereby reducing the

cost per kilogram to orbit by 45%. Recent reports have

quoted the companies building Ariane 5 estimating a
launch cost about 13% higher.

Ariane 5 however, will not be state-of-the-art. That

accolade belongs to the Ukrainian Zenit which, as Zenit

3, has a capability of delivering around six tons to GTO

from a near-equatorial launch site, this offers a perfor-

mance close to Ariane 5. Zenit uses a low hazard fuel,

and has no strap-on SRBs. It has a highly automated

launch system, including a fast automated fuelling sys-
tem which is safer and less labor intensive. In conse-

quence, the size of the Zenit launch crew is relatively
small. Turnaround at the pad, using only one transporter

erector, can be less than 24 hours, and no refurbishment
is required between launches.

Both the Ariane 5 and Zenit systems are advances on
Ariane 4, which in turn is well ahead of U.S. launch

systems in terms of commercial considerations. The

Ariane 4 launch crew is one third that of Delta, the

U.S. launcher with the smallest crew. It occupies its pad

for less than half the time used by the Delta. Total
staffing at Kourou is less than 10% of that at Cape

Canaveral Air Force Station. Compared to foreign

counterparts, American launch systems appear to cost

more to develop, build and launch. The manpower

required is substantially higher, and the construction and

launch phases require longer times to achieve. Not

surprisingly, the cost to orbit of U.S. launchers appears

to be significantly higher than Ariane, Zenit or Long
March.

The U.S. cannot,on thesefacts,be saidtohold

technicalleadershipinthecommercial spacelaunch
business.
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COMMERCIAL LEADERSHIP

The success of U.S. launch service providers in the

commercial market can be assessed both retrospectively,

in terms of recent launches, and prospectively, in terms
of orders. With respect to recent experience, in 1992

and 1993 (the period since the breakup of the USSR)
there were 62 payloads launched outside the CIS, 27 of
which were "commercial" in the sense that the launch

service provider was selected through an open interna-

tional bidding process. In terms of market share, Europe
launched 17 (63%), the U.S. 8 (30%) and China 2 (7%)

of those payloads.
As to the future, 31 (57%) of the 54 civil satellites

contracted as of Spring 1994 for launch within the next

three years will ride on an Ariane rocket, 21 (39%) on

American launchers, and two (4%) on Long March.

Individual U.S. companies do not appear to have

enjoyed much commercial success in terms of profits.

Faced with limited orders, Martin Marietta effectively
vacated its Titan commercial business in 1989. General

Dynamics' Space Systems Division lost money over the
past several years, and its Atlas/Centaur suffered three

mission failures since 1991. Subject to government

approval and certain assurances, the business (in which

General Dynamics invested a total approaching a billion

dollars), is being bought by Martin Marietta for
$US200M. Even McDonnell Douglas with its reliable
Delta is known to have found the commercial business
difficult.

On these figures a claim cannot be sustained that the

U.S. holds commercial leadership in the space launch
business. Market leadership belongs to Europe.
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ASSURED ACCESS TO SPACE

Since 1988, U.S. policy for its space industry has

had assured access to space as an objective, to be

achieved through systems that provide sufficient resilien-

cy to allow continued operation despite failures in any

single system.
The logic of the relevance of this objective to com-

mercial space launching bears examination. Resiliency

presumably refers to the availability of sufficient diver-

sity of launchers that a failure in one system could be
covered by another system, achieving continuity in

access to space. Since the Delta vehicle is not large

enough to serve as a backup for Atlas or Titan class

payloads, Delta can logically be excluded from this
consideration. Equally, Atlas is not large enough to

serve as a backup for Titan class payloads, though it can

carry Delta business. Titan, as the heaviest launcher,

can back up both Delta and Atlas (at a much higher

cost, of course). Thus while Titan is flying this resilien-

cy exists with respect to Delta and Atlas class payloads,

and Atlas adds the luxury of an extra layer of resiliency

with respect to Delta class payloads. Titan has not been

marketed commercially since 1989, and its availability
(and the existence of the required backup capability) is

solely dependent on government business. The fortunes

of Delta and Atlas in the commercial market are, on this
logic, substantially irrelevant to maintaining assured

access to space.

The strategic dimension of assured access to space

bears on the ability of the U.S. to launch its own nation-

al security satellites. For the objective to be relevant to

commercial business however it is necessary to demon-

strate a causal connection between a healthy commercial

launch sector and the ability to deploy national security
satellites. In fact nineteen of the 36 spacecraft launched

in the U.S. over the last two years were for national

security purposes, and only eight launches were com-

mercial. Since there does not appear to be official con-

cern that access to space has been endangered by com-

mercial business representing such a low fraction of
launch activity, it would seem that it is the national

security launch requirement, rather than the commercial,

which assures the availability of a launch capability.

Commercial business would appear to be relatively

unimportant to preservation of the ability of the U.S. to

place satellites into orbit.

Moreover while the shuttle remains in flight readi-

ness there will always be the required resiliency for any
payload denied an ELV launch, provided it is of suffi-

cient national importance to warrant the expense and
risk of a shuttle launch. The U.S. "mixed fleet" has

both shuttle and Titan (both sustained by government

business, not commercial orders) providing resiliency in

the event that a failure in the Delta or Atlas system

delays the launch of a nationally important payload.

It is concluded that commercial space transportation

has marginal relevance at best to the maintenance of
assured access to space for U.S. national security pay-

loads, which depends ultimately on the availability of

launch systems which are sustained at government ex-

pense.

LONG-TERM ECONOMIC BENEFITS

Throughout the decade of commercial launches the

achievement of substantial long-term economic benefits
to the United States has been an objective of its com-

mercial space launch policy. The direct economic bene-

fits, judged on the launch record of the past two years,
has fallen somewhat short of that. The fees for the eight

commercial launches in 1992 and 1993 are likely to

have grossed around $US500M over the two years and,
since only four of these payloads were not owned by

U.S. customers, the export income (from three Delta

missions and one Atlas) was something less than half
this sum.

The modest success of commercial U.S. launch

service providers, in a limited market which is not

growing, inevitably raises the issue of protection. Econ-

omists argue that any market which is not subject to the
full discipline of market forces will exhibit higher prices

and inefficient business practices. By any measure the

U.S. domestic market for launch services is highly

protected, for 28 of the 36 spacecraft launched in 1992

and 1993 were reserved for launch by American compa-

nies. If there was any competition for these launch
contracts it was between services on ELVs which are,

by their capability, clearly differentiated from each other

and not really in competition. It can be assumed that the

U.S. taxpayer paid more for these launches than would
have been the case had full international competition
been used to select the contractor in each case. It is not

therefore surprising that the Senate Armed Services

Committee proposed in 1993 that the Pentagon study the

implications of launching national security payloads on
foreign launchers, on the grounds of cost.

Of course, the U.S. is not alone in the practice of

reserving government payloads for "flag carriers." ESA

payloads normally fly on Ariane under the terms of the

original agreements surrounding the creation of Ariane-

space, and ESA member States are expected to favor the

European launcher for government-funded payloads.
Moreover, pressure is placed on European P'I_s and

international organizations such as Eumetsat and Eutel-

sat to use Ariane. However of the 20 payloads launched
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by Arianespace in 1992 and 1993, only three would not
have been considered for another launcher. No doubt

there was pressure for another five (which were substan-

tially European) to choose Ariane, but in reality seven-
teen contracts were won by Arianespace in international

competition, a rather better record than the U.S. over

this period.
Like the U.S. and Europe, Japan also reserves gov-

ernment payloads for national carriers. It will not be
surprising if, in anticipation of H-2 being handed over

to Rocket System Corporation for commercial use,

non-government satellite owners in Japan are coming
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under pressure to use the flag carrier, as is common in

Europe. Preference by private Japanese satellite owners
for the H-2 in future would however be contrary to the

1990 U.S.-Japan Trade Impediment Initiatives agree-
ment.

Finally, the Chinese and the Russians have to date

managed to reserve 100% of their (government) pay-

loads for flag carriers.

The impact of these practices on the commercial
space launch market should not be under estimated. A

measure of the extent of protection is seen in the launch
statistics for 1992 and 1993. Some 140 major payloads

and single-payload equivalents were launched worldwide
of which, as noted earlier, only 27 were the subject of

international competition for a launch contract. In other

words 81% of the market was protected in one way or

another. It would be foolish to expect the benefits of

market forces in a market which is so protected.

The costs of this protection may not fall evenly on all

the players. Satellite manufacturers have complained for

years that the price of launches is too high and acts
against growing their market. In 1990 it was estimated

that satellite manufacturing in the U.S. achieved reve-

nues of SUS2.5B, and enjoyed two thirds of the world

market. The high levels of protection in most segments
of the international launch market, and consequent lack

of effective competition, reveal why it would be opti-

mistic to expect more than marginal improvements in

either launch price or reliability in the foreseeable fu-

ture. To the extent that high prices and unsatisfactory

reliability hinder new satellite sales, the U.S. probably

incurs these costs of protection more than its competi-
tors.

It must be concluded that the United States has not

enjoyed substantial long-term economic benefits from its
commercial space launch industry during the ten years
in which this market has existed.

POLICIES FOR SURVIVAL

Policies which have been in place for ten years with-

out achieving their objectives need to be reviewed.
Prospects for the commercial launch industry suggest

that a review is not only necessary but urgent. Without

action there is a real possibility that one or more Ameri-

can companies will leave the industry. The share of the
commercial market which they have won in recent years

has been between 30 and 40%, and future orders indi-

cate little change.

There is general agreement amongst those forecasting
the future civil satellite launch market (covering tele-

communications, earth observation, weather and scien-

tific satellites) that demand is most likely to remain

relatively fiat over the next decade. Arianespace, the
market leader, sees 16 to 22 satellites per year available

for international bidding, which are to be launched from

1994 through 2003. The expected deployment by the

end of this decade of LEO communications systems will

not add much. They may produce a modest once-only
addition to the market for large vehicles launching

multiple satellites, but maintenance of the LEO constel-

lations is likely to be served by the smaller launchers
now being developed, such as Taurus and LLV-1, and

perhaps the Russian START.

There has however been a surge in supply of capabil-

ity to GTO with the Chinese and Russians entering the
market, and launch capacity will be further increased by

1997 when Ariane 5 becomes operational and the Japa-

nese join in. One estimate is that there is a potential for

179 tons of launch capability to GTO to be chasing a
market of 60 tons.

In such a market the uncompetitive U.S. launch

vehicles are likely to lose out badly, particularly as

Ariane 5 widens the competitiveness gap. Worse, a
trend to heavier satellite weights will exacerbate the

problem, as payloads move beyond the capability of

Delta, and some of Arias. Arianespace expects 80% of

satellites launched in 2000 and later to weigh 2.5 tons
or more.

The industry is aware that it is in serious jeopardy.

The U.S. Government may have to decide if it will

sustain production of both Ddta and Atlas purely for
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government business, at prices which must rise as costs
are amortised across a smaller number of launches. In

the budgetary climate of the 1990s the answer to that

question is far from a foregone conclusion.

There are however some policy options which could
improve this prospect.

RESTORING U.S. COMPETITIVENESS

Given that the Delta, Atlas and Titan launch systems

are no longer competitive in commercial terms, the
agreements which the U.S. has struck with China and

Russia can be seen as an attempt to preserve market
share until the United States makes the national invest-

ment to develop a competitive system. The problem

with this strategy is that there is no basis in the experi-
ence of the last thirty years for confidence that the

investment will be made. The strategy is therefore fatal-

ly flawed, at a cost both to the customers of uncompeti-
tive U.S. launch services and to the United States in the

damage done to its standing in international forums

where it argues for free trade.

The quest for more competitive launch systems has

both a medium-term and a long-term dimension. In the

medium term the U.S. industry needs to catch up with

best practice if it is to preserve and enhance its commer-

cial position. Marginal improvements in current U.S.

launch systems and practices are unlikely to overcome

the generational advantage held by the Europeans. In the
absence of a commitment by the U.S. Government to

bridge the gap with new investment, one way to tackle

the problem would be to buy an advanced launch sys-
tem.

The accolade of state-of-the-art belongs to the CIS
Zenit, which will remain the leader even when Ariane 5

becomes operational. Despite efforts dating back to

1988 to sell the system in the West, the producers of the
Zenit have not yet been contracted and are available to

negotiate. The opportunity therefore exists for an ag-
gressive U.S. launch service provider to strike a com-

mercial deal giving access to a state-of-the-art launch

system.

COMPETITIVE LAUNCH CAPABILITIES

The capability of Zenit for launches to GTO/GEO
would be inadequate if operations took place from

Baikonur, 45 degrees North of the equator. Moreover
commercial launches from Baikonur will in the foresee-

able future involve the risk of denial of U.S. export

approval, and since the breakup of the USSR doubts

have been expressed about the maintenance and opera-
tional standards at the facility. Commercial Zenit needs

a new, near-equatorial, launch location, in a country

which poses no MTCR or COCOM difficulties.

A counterpart to Kourou in Northern.
Australia may well be the best opportunity

for the survival of an American commercial

launch service in the medium term.

It warrants examination.

Studies undertaken in 1991 on the commercial pros-
pects of Zenit, which were based on a new site on

Cape York in Northeastern Australia (at twelve degrees

South) using private funds, indicated good commercial

prospects. Australia in fact fulfills more of the criteria

for the location of a fully commercial launch business

than any other country, including MTCR and COCOM

credentials, political stability and relations, geography,
infrastructure and climate.

A Zenit-based launch service at a remote site need

not be expensive in manpower terms. If the launch

service at the site was confined to fuelling, integrating

and launching pre-processed payloads, much on the
model of Arianespace operations at Kourou, on-site

manpower required for a launch service based on Zenit

would be less than 400, eliminating one of the major

factors in the uncompetitive status of current U.S.
launchers.

The proposition has a useful political dimension. The

market leader, Ariane, is backed to a degree by the

resources of European governments who are members
of ESA. The remaining 40% of the commercial launch

market is divided between the U.S., China and Russia,

and Japan has aspirations. A state-of-the-art launch
service which combined U.S. technical and investment

leadership with CIS technology and Japanese invest-

ment, located at a privately-owned site which minimized

sovereign risk, would give the Europeans and Chinese a

formidable competitor. A counterpart to Kourou in

Northern Australia may well be the best opportunity for
the survival of an American commercial launch service

in the medium term. It warrants examination.
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The venture could be commercial with no investment

from governments. It would be bound to receive the

encouragement of the Australian Government and those
of Russia and Ukraine, but the active support of the
U.S. Government would also be essential for success.

Investors would require assurances that approvals would
be granted, both for U.S. corporate involvement and

technology transfer, and for the subsequent export of

satellites containing U.S. technology to Australia for

launch. They would need to be convinced that, once the

venture had satisfied legitimate security concerns, the
Arms Export Control Act would not be invoked to the
detriment of commercial success.

Investor concerns about the attitude of the U.S.

Government within the MTCR would also need to be

addressed. One view in the U.S. Government is opposed

to any transfer of space launch technologies to countries

which do not have them, whether or not they adhere to
the Regime. While the underlying logic may have some

relevance to countries suspected of military ambitions,
opposition on those grounds to the transfer of Zenits to

Australia would be inconceivable. The MTCR guide-

lines were not designed to impede national space pro-

grams or international cooperation in such programs, as
long as such programs could not contribute to nuclear

weapon delivery systems. Australia's credentials in this

respect are impeccable, and investors should be entitled
to relevant assurances from the U.S. Government.

INCREASING THE SIZE OF THE AVAILABLE
MARKET

Amongst the most pressing policy issues in the short

term is market size and the growing imbalance between

supply and demand for launch services. If the size of the

available market is not likely to grow through customer
demand, attention must shift to growth through mea-

sures available to governments. The obvious area for
examination is the four-fifths of the total market which

is protected.

Since the supply pressure added to the market for

launch services has come from the entry of two new

service providers from non-market economies, who

themselves have significant protected domestic markets,
one issue for consideration is whether the privilege of

access to others' markets should require an element of

reciprocity.

It could, for example, be a condition of market ac-

cess for these new service providers from non-market

economies, whose launch capability reflects a substantial

national space program, that they free up some of that

protected market. Arianespace has, in a rhetorical way,

floated the proposition that if the Russians are given
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access to the Western launch market, then the Russian

market also should be open to Western competitors.

Such a total change is clearly impractical and unlikely.
What might be possible is to require then to open up

their markets for international bidding for the launching

of some payloads in their national programs, the number
to be equal to the number of payloads for which they

are permitted to contract in the international market. In

this way the imbalance of supply over demand would in

principle not be exacerbated, because demand would

increase at the same rate as supply.
In setting numerical limits, account would have to be

taken of the nature of payloads on the relevant national

program, for no national security payloads would be

contributed to the market pool. The policy might require

the new player to bring to the market either all

non-national security payloads, or a number equivalent
to the number for which it is permitted to contract in the

market, whichever is the smaller.

In the early stages of such a policy it could be ex-
pected that this potential new business would nonethe-

less be won by a service provider of the relevant coun-

try, not least because of low cost, compatibility, and the
comfort factor. However over time costs are bound to

rise as the host economies become more exposed to
world markets. Moreover performance standards re-

quired of domestic launch service providers in those

countries will be pushed upwards, as the customers

become aware of Western practices and require some of
them at home. Costs will i'ise as standards do.

Moreover the transparency which is a necessary part

of the bidding process may have some advantages for

Western bidders in understanding how things are done

in the space industries in these countries.

The capacity to pay in hard currency for a launch
provided by a foreign contractor is a potential con-

straint. For the Chinese, who in the past two years

launched two commercial as well as three national pay-

loads, this should not pose a problem. For the Russians,

the requirement to earn hard currency by competing

successfully outside Russia would be a good discipline.

If they were unable, because of foreign currency avail-

ability, to fund more than one or two launches of Rus-
sian payloads on foreign ELVs, the policy might limit
their access to the Western market to a similar number

of payloads.

The value of such a policy might well lie less in the

new business available to Western launch companies

than in the constraint on new launch capacity permitted

onto the market. At the very least it would provide

practical limits, soundly based on the principle of reci-

procity, to the market share to which these new entrants
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might have access. It would also add pressure for trans-

parency, and the introduction of commercial practices in
the businesses of the new entrants.

Given that the U.S. already has bilateral agreements

with both China and Russia, difficulty might be antici-

pated in introducing this additional requirement of those
two countries. However the European Union has yet to

sign its commercial space launch agreement with Russia,

leaving open the opportunity to renegotiate to include

this change. The current China/U.S. agreement expires

in December next, providing a parallel opportunity to
ask China to contribute to the available market in the

negotiations expected to commence in April.

Such a policy would inevitably increase the pressure

on the U.S. and Europe to loosen their protection of

government payloads not classified as national security
and, in the case of Europe, their pressure on other

satellite owners to use Ariane. The proposal that the

market be freed up has already been raised by Europe.

A 1992 communication from the European Commission

to the Council and the European Parliament noted that,

in entering into negotiations for liberalization commit-

ments for the space launch services sector, the Commis-

sion would continue to seek the opening of public pro-
curement of satellites and launch services. For the U.S.,

the essence of this issue would involve a judgement on

whether the benefits of competitive pressure in reducing

service costs to government and private customers, and

the flow-on advantages for satellite manufacturers,

outweighed the cost to the launch industry of having to

compete for about one-third of its formerly-guaranteed
business.

ENFORCEMENT OF AGREEMENTS

The shares of the international commercial launch

market for which the new competitors from China and

Russia can now compete are currently defined in their

international agreements with the United States. The

power which the U.S. is using to enforce those agree-

ments is potential denial of approval for the export of

satellites containing U.S. technology to relevant coun-

tries for launch. That power is however both limited and

a two-edged sword.

The purpose of the export control contained in the
Arms Export Control Act is strategic, not commercial

or political. It is intended to prevent the sale of militari-

ly useful technology to potential adversaries, not to
enforce fair trade rules or deter competition which the

U.S. may unilaterally judge to be unfair. Moreover

COCOM (of which export approval is a part) is a coor-

dinated arrangement, not a unilateral power of the U.S.
Should the U.S. be judged by its COCOM parmers to

apply the Arms Export Control Act for commercial
reasons, then its influence in that forum is likely to be
weakened. This is a constraint on the wrong use of this

power over competitors in the commercial space launch
market.

There is another constraint. If non-U.S, manufactur-

ers of communications satellites are able to offer very

competitive satellite-and-launch packages, using launch
services for which the U.S. refuses to guarantee an

export license if the satellite is built in the U.S., then
U.S. satellite manufacturers (whose contribution to the

U.S. economy outweighs that of the launch industry

many times) could be severely disadvantaged in their
marketplace. Underlining the risk, it is reported that

SUSS0-100M in export sales have recently been lost to

Germany and Brazil because of uncertainties over export

approval. Damage to the prospects of U.S. satellite

manufacturers would be particularly unfortunate at this
time, when forthcoming deregulation and privatization

in Europe is expected to erode the privileged supplier

position which their European competitors have had in

the regulated European telecommunications sector.
These considerations support the argument that the

U.S. should desist from using the Arms Export Control

Act to enforce these agreements with China and Russia

on commercial launching.

A NEXT-GENERATION LAUNCH SYSTEM

In the long term, the issue for commercial satellite

manufacturers and launch service providers is whether

advanced technology can be developed which will

achieve an order-of-magnitude reduction in the cost of

access to space, and a quantum improvement in reliabili-

ty. Success in that quest should increase markets where

most money is being made, in the design and manufac-
ture of satellites.

The scale and cost of the R&D effort required to

bring to practical fruition such advanced launch technol-

ogy is a major barrier to progress As noted earlier, in
the new world order it is not at all clear that any nation

109



|0TH NATIONAL SPACE SYMPOSIUM

will in the foreseeable future be prepared to invest

substantial sums on its own to achieve significant im-

provements in space launch systems. An analogy might

be drawn between the huge cost of developing an ad-

vanced launcher and that of developing a very large

commercial air transport. The best prospect may be for

international collaboration, at least in the pre-competi-
tive stage of the R&D effort, to prove the best technolo-

gy in working models.

International collaboration on such a project would
require careful selection of a partner or partners. For

reasons concerned with security, technology transfer and

the proliferation of missile capability, it is difficult to
see either the Chinese or the Russians in this role at
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present. Both the Europeans and the Japanese have
developed their own launchers in order to have access to

space independent of the United States. While at first

blush this mitigates against either being a potential

partner with the U.S. in a project to develop advanced
launch technology, there has to be some prospect that

the Japanese could be attracted. Given the high cost of

their new H-2 launcher and its limited capability relative

to Ariane 5, the Japanese may well be prepared to share

the cost of developing new technology which leapfrogs

those in service and under development. In the future

there may be prospects for expansion of the sponsorship
of the effort, perhaps to include the CIS if political

developments permit it. However the investment in

Ariane, and its market position, render prospects for
West European involvement in such a consortium im-

probable.

It is however unlikely, in the light of experience with

the international space station, that any country would
agree to collaborate with the United States on terms

other than as equals. Support for this view was strong at
the American Institute of Aeronautics and Astronautics'

international conference in Hawaii in December 1992,

which concluded that seeking international cooperation

on space projects led by individual nations was a recipe

for continuing the difficulties of the past. International

partners would no doubt seek an arrangement in which

control was shared. It would not therefore be helpful to

the prospects of cementing such a collaboration, for the

United States to continue to proclaim space transporta-

tion leadership as an objective of launch policy. In any

event, it has proved a somewhat elusive objective any-

way.

CONCLUSION

U.S. participation in the commercial space launch

market was disadvantaged from its outset by the mistak-

en policy of marketing the shuttle in competition, and

the companies involved have struggled for profits since.
The 1989 withdrawal of Titan and the 1993 sale of Atlas

confirm how tough the business has been. The U.S.

industry has failed to live up to the expectations of its

investors or to deliver the outcomes sought by the gov-

ernment policy makers. Moreover it disappoints its

customers in terms of cost and reliability.

The reasons are not hard to find. The industry is

both subsidized and highly protected. In consequence it
is not innovative and its technology is old. Its costs and

manning levels are high, and it is increasingly uncom-
petitive. American companies are poorly placed to meet

the challenge of increasing supply competition in a

stagnant market, particularly as some of their competi-
tors are soon to be equipped with advanced launch

systems.

The pressure on U.S. commercial launchers is likely
to see a reduction in their market share in the next few

years, leading to the withdrawal of one or even both
American companies from the market. If this is to be

avoided, new policies are required urgently.

Solutions to the dilemma must address both the pres-

sure in this market and the outdated launch systems
being used. There is little prospect that the demand for

commercial launch services will expand significantly in

the rest of this decade, but the supply is expanding.

Some of the market, which is currently inaccessible
because of protective government policies, needs to be

opened up in concert with the expansion of launch

capability. This would stabilize the market pressure.

Medium term survival for at least one company lies

in the acquisition of a state-of-the-art launch system

which offers capability, reliability and low costs. Acqui-

sition of a competitive launch system will not be

achieved through marginal improvements in technology,

practices and manning levels for current launch systems.

Moreover the U.S. Government is highly unlikely, on
its record, to fund the development of an advanced

system, and even if it did the system could not become

operational in time to compete effectively with Ariane 5.

The solution may lie in the acquisition of a foreign

launch system, to be operated from a near-equatorial
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country whose MTCR and COCOM credentials raise no
issues with respect to shipment of satellites or technolo-

gy transfer. The leading launcher is the Zenit and the

obvious country is Australia.

In the long term the real reward for patient invest-

ment is market growth. On present expectations this will
not come from traditional markets, nor is the additional

business of deploying new LEO mobile communications

constellations likely to be more than once-only and last
only a few years. Nor can a surge in government busi-

ness be expected, in the light of the international eco-

nomic and political context. The opportunity lies in new

commercial markets developed in consequence of
orders-of-magnitude reductions in the cost of access to

space. Only advanced launch technology, yet to be
developed, holds prospects for cost reductions of this

magnitude. Infrastructure investments of this nature may

be attractive to governments, but it is unlikely that any

single space program will be able to shoulder the cost

alone. The answer may lie in international collaboration.
Competition in a free market benefits both customers

and suppliers, and ultimately the economy as a whole.

A reduction in U.S. ability to compete in the commer-

cial launch market would have consequences for satellite

manufacturers as well as for launch service operators,

and for the customers of both. The suggested policies

for survival may also be the route to achievement of

those objectives of the U.S. commercial space policies,

now a decade old, which are still appropriate today.

IGOR V. BgRMIN: The Design Bureau of General Ma-

chinery is the leading Russian company developing

launch complexes for various types of space vehicles. It

was founded in 1941 by Academician Vladimir Barmin.
The development of launch complexes is a creative

process and involves dozens and even hundreds of dif-

ferent companies and agencies and efforts of highly

skilled specialists: scientists, engineers, designers and

workers. Our Design Bureau is the leading company
which brings together theses efforts in Russia.

Working in cooperation with our partners, we have

developed the following launch complexes:

1957 - The Vostok-Soyuz complex in Baikonur.

Successfully used for launching the world's first inter-
continental ballistic missile and the first Earth, moon,

and sun satellites. All Manned spacecraft of the Soviet

Union and Russia as well as a great number of different

purpose satellites have been launched from this com-

plex.

1958 - 1960 - Similar launch complex was built in
Baikonur and 4 more in Plesetzk.

1965 - The launch complex for the Proton vehicle

used for launching heavy payloads, such as Salut-Mir

orbital stations, Mars-Venera interplanet spacecraft and
various earth satellites.

1968 - Launch complex for the vehicle intended for a
manned mission to the Moon.

1985 - Multi-purpose complex named "Stand-Start"

for ground testing and launching Energiya-Bureau reus-

able space transportation system.
In the history of our Design Bureau, there has never

been any single case when a planned launch was can-

celed or even delayed through our fault.

Another field of our activity is the development of

instruments to study the moon and other solar systems

planets. In 1976 our Design Bureau of General Machin-

ery made a lunar soil collecting device which drilled
lunar ground to the depth of more than 2 meters, col-

lected a soil sample and placed it into the re-entry vehi-
cle.

In 1982 we made another soil collecting device, this

time for Venus surface sampling. (Fig. CL-6) This
device picked up a sample of Venus ground, placed it

into the Venus landing vehicle for chemical analysis.

From 1982-1985, our Venus soil collecting devices were

successfully used on the Venus surface as part of land-

ing vehicles: Venera 13, Venera 14, and the Vepa 2
Station.

CL-6
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Between 1969 and 1981, we were making design

studies for a long term lunar base. I hope the results can

he used in the 21st Century, in the creation of manned
lunar bases, as well as for thermonuclear power plants

using Helium 3.
Part of our Design Bureau of General Machinery is

the SPLAV Technical Center. This center develops on-

board technical equipment for producing non-organic

and biologically active materials under micro-gravity
conditions.

next two decades is to see the: Earth's near

space opened up to thegeneral publicand

free enterp_e.

........ I I

Beginning in 1978, the SPLAV Technical Center

specialists, in cooperation with scientists of many re-

search institutes of Russia as well as Germany, France

Czechoslovakia, Hungary, Poland, Bulgaria, and other
countries have conducted hundreds of experiments on

producing semi-conductor, metal, optical, and biologi-

cally active materials, using various technologies, such

as Directional Crystallization Method, bulk solidifica-

tion, Floating Zone Method, Traveling Heater Method,
growth from a vapor phase, growth from a solution,

zone electrophoresis and isoelectrical focusing.

The highly skilled specialists, unique on-board tech-

nological equipment created in the SPLAV Technical
Center in ground test cells--all of that can be made

available for you, and will allow you to prepare and

carry out necessary experiments in space in a very short
time. The SPLAV Technical Center offers expertise in

space experiments, on-board equipment tests, and ob-

taining and processing telemetry data transmitted from a

spacecratt during the experiment.

The Design Bureau of General Machine is open for

cooperation with specialists from the United States and
other countries.

TOM ROGERS: I hold some strong personal views about

the space area. I am the President of the Space Trans-

portation Association. All of its members might not

either agree with me altogether or express themselves

the same way that I do.

Discussions of space transportation should take place

in a broad context today. The most important elements
should be:

• The Federal civil space program is in decl.ine and

bordering on disarray because it has lost most of its
constituency.

• The Gulf War demonstrated that the military use of

space is solidly founded, but, as our warriors adjust

to geopolitical changes and a sharp decrease in ap-

propriations, they cannot be expected to develop

new, very costly, space capabilities.
• Thus, the primary focus of United States space activ-

ities now must be economic, not cultural or mili-

tary-if they are successful, cultural activities can

again expect to be supported and the military can

look to obtaining new capabilities.

• There are potentially large space-related economic
opportunities, but they cannot be grasped because of

the enormous unit cost of basic space infrastructure,

especially surface-LEO transportation.

• We need truly fresh thinking about space and a will-
ingness to change our present public-private space

institutional arrangements.
• The private sector now must take the lead in advanc-

ing our space prospects, and the primary role of our

government is to support our business community;
and

• Finally, those of our civil space leadership that ex-

pected trillion dollar Moon-Mars programs,

10%/year real growth in public funding, and science
to be the major focus of a $15 billion/year public

expenditure, now should give careful thought before

making further suggestions.

In this context, it is vital that we articulate, and strive to

attain, our primary national civil space goal:

The overarching U.S. space goal for the next two

decades is to see the Earth's near space opened up to

the general public and free enterprise.

To attain this goal:

For the next decade the highest national space
priority, by far, is to increase the safety, reliability

and convenience of basic space infrastructure, espe-

cially surface-LEO transportation, by two orders of

magnitude and, in large scale use, to reduce its unit

cost by two orders of magnitude.

Make no mistake about it. Outside of the information

area, America's future in space depends directly upon

our getting the unit cost of basic space infrastructure

down, sharply and soon.

In order to reach this objective we must: (a) under-

take new technological and operational approaches by a
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cost-and profit-conscious private sector; (b) develop

space markets larger than today's by orders of magni-
tude; (c) create new and imaginative public-private

arrangements to finance large-scale asset acquisitions;

and (d) begin to think really big about space, not just

costly about space; very low unit costs are inextricably
intertwined with serving very large markets.

We must all appreciate that all "Space Transportation
Modernization Studies" to date have been flawed in two

fundamental respects:

1. They offer no solution to the problem of how to
pay for acquiring a new vehicle-fleet when there will be

essentially no public money made available to do so (by

the way Congress should have made this clear) and

2. They give no useful attention to the vital transpor-
tation matter of "induced traffic', i.e., to the increase in

transportation use whenever a transportation service is
markedly improved and/or its price markedly reduced.

For instance, one could never imagine being able to pay
for a costly Chesapeake Bay Bridge & Tunnel with the

revenue provided by the handful of ferries that it would

replace. But it was built, it carries very large north-
south traffic streams, and is a financial success.

And, of course, very few accept any government

estimation of the time and public funding required to

acquire a next generation vehicle-fleet.

Therefore, the rest of my talk will be concerned with

finance and market, not technology and operations, but

finance and market.
The primary market opportunity to be addressed is a

new, national and international, commercial one. This

market of enormous potential size, is tourism -- it must

be created and demonstrated during the interval required

to modernize our "backbone" vehicle-fleet. I will speak
more about tourism later.

Therefore, a truly modem "backbone" transportation

service must carry both people and cargo to and from

LEO; it must have a total capacity orders of magnitude

greater than our "backbone" Shuttle and ELV capabili-
ties; and fleet operations must replicate commercial

airline-like operations.

The service must include launch/recovery sites,

appropriately located, to allow profit potentials in raw

land, its development, and related hotels, theme parks,

etc. And it must include a large volume of appropriate

living and working accommodations in LEO of great
safety and low unit cost.

Of course, for national security, especially economic
reasons, these infrastructure elements must become

available to the United States well ahead of those of any

other country.

COMPETITIVE LAUNCH CAPABILITIES

The acquisition and operating costs of a new vehicle-
fleet must be privately financed. This near-revolutionary

idea has gained considerable credibility in the past year.

Recently, the assistant to the NASA Administrator for

access to space, testified that "...we would have consid-

erable interest in private financing [of a new vehicle]...a

lot of people are showing interest in this today. H

: The p_market op_rtunity

to be addressed is a new, national and

international, commercial one. This market

of enormous potential size, is tourism.

....

In the early days of commercial aviation the Federal

government was very helpful, not with the provision of

large amounts of R&D money, but by means of the

Kelly bill that allowed the government to help pay for

the rapid long-distance delivery of a large and continu-
ing government payload: the mail.

Private financing could become available under the

following conditions:

• The service would be designed to meet the "back-

bone" government military and civil needs, and

projected national and international commercial
markets;

• The Federal government would agree to purchase a

large fraction of its anticipated service needs, say,

200,000 pounds/year for, say, upwards of a decade;

• It would do so from the organization that, in a com-

petitive process, would be judged to offer the best

"deal" insofar as meeting the government's needs at

the earliest time and the eventual lowest unit cost,

and that exhibited the best plan for developing other,
much larger, markets;

• The government would agree to pay a price that,

initially, should be somewhat lower, but certainly not

higher, than it pays today. The difference between

the government's payment and the organization's low

cost would be used to pay down the latter's initial

financing;

• With such an agreement in hand, the organization
would obtain its required financing in private capital

markets;

• As the organization's paydown of its vehicle-fleet

acquisition cost progresses, and its commercial sales

and profits increase, the price of the service provided

to the government would continue to be renegotiated
downward; and

• With its acquisition and initial operating costs paid
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for by the government service purchase, differential

pricing by the organization would prompt an explo-
sive expansion in service use.

Of course this concept could be used to improve

today's ELV performance and cost as well. The Hercu-

les Aerospace Co. has just suggested doing so to allow
private financing for its development of a family of

solid rocket ELVs. This new capability would be of-

fered at a unit price of 1/2 or less than today's ELVs.

Hercules would ask the Federal government to agree to
purchase a number of launches for prices that are no

higher than today's.
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With this agreement, Hercules would raise its re-

quired capital--some $1/2 billion--in the private finan-

cial marketplace. The difference between the govern-

ment price and the Hercules low cost would allow pay-

down of the initial acquisition cost. Subsequently, Her-
cules launches would cost the government much less.

Whether the government could be depended upon to

aggregate its space transportation needs appropriately,

or shelter a new organization, perhaps organized along

the original COMSAT Corp. lines, now should be
debated.

So, attitudes about private financing of space trans-

portation are changing and, clearly, there are ways of

bringing it about. We must be just as imaginative in the

development of our space industry--Federal government

institutional arrangements as we are about the develop-

ment of technology.

Tourism is the largest business in the world, 1994

should see revenues of nearly $2 trillion. (That's right:
$2 trillion!) It accounts for over 10% of the world's

gross domestic product. It continues to grow rapidly;

and increase to $4.5 trillion is forecast by 2005, an

average growth of some 8 % per year.

People as payload is potentially available in enor-

mous magnitude; it is available now--no R&D on peo-

ple is required; and, unlike astronauts as payload, the

general public is prepared to pay, not to be paid, to take

space trips.
Perhaps the first professional paper on space tourism

was written by Kraffle A. Ehricke in 1967. The 1984

OTA space station report observed that, "... we could

have space "laxlge/Habitats" established in low-Earth-

orbit, with the Shuttle being used to see [large numbers]

of persons per year [particularly from] the general
public.., being transported there to spend a short time

in space... Only when a large number of our citizens,

representative of a broad cross-section of our society,
begin to experience the "space adventure _ will the space

domain and space activities.., begin to move into the
mainstream of our national interests..."

Three space-related U.S. polls and one U.K. poll

were conducted in the 1980"s that, in effect, asked the

general public what it wished to see done in space. All

of these polls found that roughly one-half of the adult
population wished to take a trip to space. For the U.S.
the number indicated was some 80 million Americans.

The National Science Foundation expected nearly

10,000 tourists to visit Antarctica in 1993 at a price of
$10,000 - $20,000 each. In fundamental ways a trip to

Antarctica is analogous to a space trip. If as many peo-

ple were to visit LEO, we would have a payload market

5X that of our total annual payload today.
The Commercial Space Transportation Study just

completed by the six-U.S, space company CSTS Alli-

ance (Boeing, General Dynamics, Lockheed, Martin

Marietta, McDonnell Douglas and Rockwell) concluded

that, at a price of $10,000 per seat, the space tourism

market would probably be at least hundreds of thou-

sands of people per year, i.e., a revenue stream of $2
billion/year.

The idea of space tourism is very popular in Japan.

A detailed 1993 poll there of over 3,000 persons sug-

gests that, when the price of a surface-LEO trip be-
comes available at less than some $15,000 per passen-

ger, global tourism traffic could reach millions of pas-

sengers per year.

Space tourism is now being taken quite seriously in
Japan. Last year the Japanese Rocket Society formed a

continuing Space Tourism working group with four sub-
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Only when a large number of our c_tizens,
representative of a broad cross-section of

advent" will the space domain and space

mainstream of our national interests., ."
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groups: Space Medicine, Finance, Transportation, and

Passenger Services. The Society has just published a

special Space Tourism issue--with an all English edition

that has just become available.
The working group has laid out an initial goal of

providing a short space trip service for 2 million peo-

ple�year at a price of some $10,000 each. For the provi-

sion of such a service they are considering, as a first

service model, a vehicle-fleet sizing of I00 vehicles,

each able to carry 50 persons, each making a trip a

day. This suggests an annual payload three orders of

magnitude greater than that of the U.S. total today and
revenues of $20 billion�year.

Nothing like the sweep of this space vision holds in

the United States today. Nothing.

For every American who takes a space trip today, 10

million take a trip on a commercial airline. The United
States should strive to see that, a decade or so from

now, one travels to space for every 10,000 that take to
commercial air.

A final observation about space: the hero astronauts

of a quarter century ago have given way to the Shuttle

scientists and technicians of today. This is in the nature

of things, since what goes on in LEO is scientific and
technical work.

But from the perspective of the general public it is

simply dull, dull, dull. As my grandchildren say: bor-
ing! Have you ever seen anyone sweat in space? Shout

out in sheer joy in space?

We simply must return some of the excitement and

vitality of those early days. We should use the Shuttle

fleet to again carry private individuals to/from space:

• to obtain information and experience for our future

tourism business;

• to begin to market and merchandise this business;
and

• to regain the space flavor of three decades ago when
the public sensed that it was part of the space adven-

ture and could dream of visiting space.

And why don't we have our young Army, Navy, and

Air Force astronauts engage in sports in space when

their trip "mission" work is at an end? Why can't we
have our service Academies fashion a few basic athletic

contests, and challenge each other? [I know what my

favorite contest would be.] And, later, challenge Rus-

sian and the astronaut/cosmonaut/sportsmen and women
of other nations?

It would cost a near-trivial sum to do so; need not be

paid for by our government; would capture the attention

and enthusiasm of the world; and create, overnight, a

COMPETITIVE LAUNCH CAPABILITIES

new space sports-communications business of potentially

large economic dimensions.
In conclusion: "As industries around the world adjust

to the new post-cold-war era, the space industry is

facing the need to restructure radically. In particular it

needs new markets." Space tourism offers the clearest

promise of becoming such a market as soon as the space

transportation problem, now finally beginning to be

usefully faced, is solved.

For every American who takes

on a c_ercial airline, The United States

should strive to see that, a decade or so

from now. one travels to space for every

10,000 that take to commercial air.
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It can be solved by fundamentally new, cost-reduc-

ing, technology, and imaginative and responsible public-

private risk-reducing arrangement, and leadership taken

up by a competitive private sector looking to large
profits, drawing upon private capital, and creating new

space markets.

As it becomes a reality, and as the unit cost of other

elements of space infrastructure also drop sharply, and

as many, many more people become directly acquainted

with space, free enterprise and business imagination will

be reflected in people doing things in space that few can

even imagine today. And the constituency for an imagi-

native Federal space program will begin to be restored
and the tax base for so doing is enlarged.
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LIONEL (SKIP) JOHNS: Technology is the engine of eco-
nomic growth -- creating jobs, building new industries,

and improving our standard of living. In the U.S.,

technological advances have been responsible for most

of the productivity growth since the depression. Break-

throughs such as transistors, computers, recombinant
DNA and synthetic materials, have created entire new

industries and millions of high-paying jobs. I believe
that investing in technology is investing in America's
future.

A growing economy with more high-skilled jobs --
high-wage jobs for American workers; a cleaner envi-

ronment where energy and materials efficiencies in-

crease profits and reduce pollution; a stronger more
competitive private sector able to maintain U.S. leader-

ship in critical world markets; an educational system
where every student is challenged; and an inspired

scientific and technological research community focus-

ing on securing not just our national but our economic

security and quality of life -- these are the things we are
striving for.

Leadership and the use of commercialization of tech-

nology provides the foundation for America's status as

an economic and military super power. As most of you

know, this Administration is placing an extremely high

priority on technology because of its direct linkage to

economic growth, good job opportunities, quality of
life, and the environment in which we live. One of the

innovations of our new technology policy is that it
explicitly recognizes the crucial role that the Federal

government plays in working with the private sector to

develop and transition innovative ideas and technologies

to the commercial marketplace and for government use.
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For too long, government and its work in science

and technology have been isolated from the private
sector. We believe that a more proactive partnership

with the private sector is needed. Partnerships, that is,

alignments of public and private interests, are now

growing in number and variety of consortia, joint ven-

tures, and cooperative work. The boundary that has

existed between a mission focus and the relevancy of the

work to civilian sector opportunities should largely

• • ..... _ military super power.

disappear and Federal labs will be spending more time

developing and understanding the relevancy of their

work to the needs and opportunities in the civil sector.

One of the most important measures of success should

be the ability to make a difference in the lives of Ameri-

can people.

The Federal R&D enterprise is a multi-agency enter-
prise at the Federal level, investing nearly $72 billion a

year in areas ranging from fundamental science to na-

tional security and space, to health and the environment.

This R&D enterprise involves more that 700 Federal

labs, most major universities, and a broad cross-section

of U.S. industry.

Today, the nation is faced with a severely con-
strained fiscal environment with the compelling national
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need to bring our deficit under control; R&D, despite its

priority, will likely be a zero sum gain for the foresee-
able future. So, it is clear that we cannot continue ev-

erything we were once doing and adopt a new, more

relevant agenda. This means we must continually look at
existing investments in R&D and make the necessary

tough choices to redirect them for greater payoff and

relevance to this nation's future, not its past.

Last year, we began a process designed to improve
the way the President's priorities are reflected in Feder-

al R&D expenditures, concentrating on critical national
priorities. When the President established the National

Science & Technology Council in November, he created

an important new tool for enabling this work to be

done. Strategic interagency budget planning is essential

in R&D since many critical projects require cooperative

work of several departments and agencies. The initial
task of this Council and its nine committees will be to

define strategic goals and objectives for Federal R&D

and to establish investment priorities based on real

contributions to job creation, economic growth, quality
of life, and the environment. This process will have a

major impact on the formulation of the fiscal "96 budget
for R&D, rebalancing both in and among the nine major
R&D categories.

What this means for NASA: the new NASA is rapid-

ly becoming an agency of global community partner-
ships between nations seeking understanding and solu-

tions to global environmental problems; the Mission to

Planet Earth program, seeking cooperation in manned

space flight; and understanding the complex problems of

human physiology. It is involved in the mysteries and
benefits of microgravity, the international space station,

and cooperation in exploring our planetary universe and
beyond in such programs as Cassini and Hubble.

It is these continuing investments that can create

whole new industries, such as the satellite and space

launch industries. The global positioning system put in

space for DOD is creating many land-based opportuni-
ties and manufacturing navigation services in other

areas. Soon, a satellite-based global cellular phone
industry will create many more good jobs in the U.S.
The importance of NASA in its new roles is far more

important to sustaining global cooperation and explora-
tion and new technology creation than its old role of the

past. I am confident that Congress and the American

people will recognize the importance of its contribution
and support the new NASA as it serves this nation. In

response to the strong cross-currents of change, NASA,
under the leadership of Dan Goldin, has initiated a

broad effort focusing on reinventing the agency, attemp-
ting to improve a government agency that has been a

hallmark not only with its technological leadership and
management innovation. The efforts in this area are

being undertaken as part of a broader effort being lead
by the President and Vice President who are determined

to help the Federal government reinvent itself as a more

streamlined, customer-oriented, and effective organiza-
tion. There are encouraging signs that a new NASA is

emerging. Space Station is a centerpiece arising from

the original Freedom project which was too costly and
plagued with overruns, not all of which were NASA's
fault. It was clear to this Administration that the nation

could not afford a space station with a price tag of as
much as $3.2 billion a year. So President Clinton asked

NASA to redesign the Space Station last year. He said:
spend less money, get it done sooner, and make sure

there is a payoff to the American public. That is exactly
what NASA is doing. On December 6, the initial Space

Station partners -- U.S., Canada, Japan and the Europe-

an nations -- formally invited Russia to join in the
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Space Station project. Under U.S. leadership, these

nations will join us in pursuing the largest peacetime

technological project ever attempted. Our partnership
with the 15 nations involved will give us a safer and

more robust system. We will have access by more than

one launch system. We will be able to start assembling
in a few years instead of waiting until the end of the

century.

I would like to give you a report card based on the

comments of the head of an external management re-
view team, a former member of the Vest Commission.

That person had commented shortly after the Vest Com-

mission meeting last summer that there was no way that
the Station could ever be built under the current man-

agement structure. These are the comments of that same

individual as a result of our review at the end of last
week down in Houston.

• A quality, single prime contractor has been en-

gaged and is firmly in place.
• The NASA center directors have been moved from

the direct line of management control for the
Space Station project.
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• Significant levels of management have been re-
moved.

• The science team leader has been integrated into

the management system in an appropriate way.

• There has been a large reduction in NASA and

contractor staff support.

• The integrated product team concept has been

implemented and seems to have removed the bu-

reaucratic oversight functions which previously
frustrated decision-making and responsible authori-

ty chains.

• Safety and audit functions are now a part of a team

approach that the audit integration teams estab-

lished as integral parts of the management struc-

ture and safety personnel assigned to each of the
ITPs.

• Training issues have been faced head on and are a

priority for the management team.

• The international partners have become much more

integrated into the management and operational
structure.

• The quality of the management personnel, espe-

cially at the prime contractor seems outstanding.
• The experience level is completely appropriate to

the tasks.

• Relationships with the subcontractors appear to be

appropriate and effective.

This was the observation of Dr. Mary Goode, and as

many of you know, know this is one tough lady. I was
down there during this team review and we were ex-

tremely impressed, in fact shocked, by the degree of

progress that NASA has made. This is a station that

looks like it is going to be built robustly. It is going to

be a useful international laboratory and it is going to be

done on budget and within schedule.

I would like to just mention a few more elements of

NASA's new agenda, such as the new technology in-
vestment programs, the advanced small satellite, smaller

and more frequent science space missions, a re-dedicat-

ed aeronautics program, and assistance on the clean air
initiative of this Administration. NASA has much to

bring to that party in terms of materials, simulation,

virtual design, environment, and so on. However, much

more needs to be done. In this changing environment,

NASA is one of the civilians' largest R&D agencies. It

is being challenged by this Administration to significant-

ly increase its contribution to U.S. economic security.

The country needs and expects relevance and value from
its investments in NASA. I believe that this is one of the

next frontiers for NASA, as it continues the process of

renewing and redefining its relevance to the national

needs. To do this, NASA needs to invest, not just

spend, its resources. Spending provides no leverage for

longterm job or wealth creation. When you spend $14

billion, you employ people and provide the often one-of-

a-kind goods and services necessary to execute the space

mission. But these jobs last only as long as resources

continue to be committed. If you develop technology

with an investment culture and the knowledge of market

needs, you can create economic benefits that live be-

yond the Federal money spent. To do this, the agency

must look not so much at what they do, but how they do

it. Commercial technology cannot be an afterthought to

a mission. Rather than relying on serendipity to insert
technologies developed specifically for NASA missions

into the private sector, activities should also focus on

providing useful technology to industry as it focuses on

accomplishing the primary missions of NASA. This

doesn't diminish the importance of the space mission,

but enhances it. NASA will continue to accomplish its
fundamental mission and at the same time seek commer-

cial benefits from all of its programs. It must be viewed

from everyone's job from top management down to the

bench researcher. It is the key way to keep the Ameri-

can taxpayer willing to continue NASA's support.
In summary, NASA is reinventing itself, driven by a

new vision emphasizing commercial technology. It is

not a temporary trend or fad, but a major sea change in
America. The Administration, Congress, and the general

public expect and deserve real value from the invest-
ment in NASA. Just as the seafarers of the 16th, 17th,

and 18th centuries helped to fuel the engine of economic

and technological progress, you, the spacefarers of the

20th and 21st centuries, must fuel this economy. My

hope is to see a NASA that will enter the 21st century

as an organization recognized for excellence in all it

does and the way it does it. A NASA that will be recog-

nized as an organization that thrives on technological

challenge with the full support and accountability to the

taxpayer. NASA needs your help in reinventing itself.
As Americans, we all have a stake in the outcome.
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DR. ARTURO SIL_: Last year, here, there was a

roundtable led by Mr. Goldin. I remember one of the

major concerns of everybody was "What can we do to
get Congress to back and support space7 We asked the

gentleman from Pennsylvania, Representative Bob

Walker, who was very fast in answering our questions.

He said, "We will do what everyone of our constituents
ask us to do. Get them interested in space again, and

you get the money." Well, it is true. We keep asking
the Congressmen, the Senators... we have to ask the

people. What does space have for the people7 It did
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have a lot before -- it has glory, defense, too. They are

gone as attractions for the people. I am not saying gone,

but that is the feeling. Communication is a good thing,

everybody understands it. Everybody can relate to TV,

PC's and things like that. What is the other new attrac-
tion? Earth sensing. Why? Because it helps people, not

just makes money. That is why I am back from retire-

ment. Earth sensing is the future of space. Why is it not

so successful like communications yet?
Let's see...I came here with the intention of giving a

message to the government of the U.S., as well as

informing the people who care about something that is

happening in the private sector.

One application (communications) already had the

users in place. In earth sensing, we had to train the

users to use what NASA was offering. That was our
mission at EOSAT, and we did it. The other reason is

that for some reason the government doesn't want to let
earth sensing go like they did with communications. A

few months ago, six very important companies in earth

sensing, present and future, wrote a letter to OSTP.

They were Lockheed, Loral, EOSAT, WorldView,

CTA and Orbital Sciences. The message was very clear,

"Please don't try to do our job, let us do the job for

you." I don't know where the letter is, nobody asked us
what we meant, but on the other hand the government

came up just recently with the decision to license com-
panies to do things that the government was doing be-

fore. That is very positive, but at the same time other

things happened. It is like the message is not clear

within the government itself. There are other organiza-

tions, international organizations, where the U.S. is

represented very strongly by NASA and the Department

of Commerce. I was told by people who were at meet-
ings that when other countries suggested that private

industry should participate in deciding the future of

earth sensing, the American delegation was the most

opposed to it. That is not good. So, the message is that

we private industry in earth sensing would like to ask
the government if there is a partnership, or there isn't

any yet.
We are going ahead anyway. EOSAT took the initia-

tive of suggesting to private sector users that they form
a group. I'm talking about the real users, the commer-

cial users and distributors of the data. The response has

been extremely good. We have already had two meet-

ings in Europe attended by the major companies that

provide and'use data. One in Australia, another one in

Europe attended mostly by Americans, and there will be
two major meetings in the Americas, North and South.

The two people who are sponsoring this thing, one is

myself and the other one, who is supposed to be my
enemy, is Gerard Brachet of SPOT Image. We have

also asked one of the most significant members of the

public life in space to join us to lead this group and he

has accepted. He is Roy Gibson, former Director of

ESA. So, we are going ahead. What do we want? We
want the users and the providers of the private sector

represented as well as governments in the international

forum. So that the users of the private sectors, which is

more than 50%, can tell the governments and the others

what they need in earth sensing. Earth sensing is expen-
sive and is extremely useful. I think the partnership

between government and industry -- especially when it

is international -- is the only way to go. The market

will grow, private dollars will be fed in the programs

that are now supported only by governments. In addi-

tion, these programs will be taken away from the fluctu-

ations of the budgets. Here is the message. Commercial-
ization is not bad for earth sensing. What is bad is the

way commercialization was envisioned by the govern-

ment ten years ago. The commercialization that we look

at now is not bad. EOSAT has been operating the land-

sat satellites at no expense to the tax payers since Octo-
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ber 1992. SPOT's Gerard Brachet is starting now to be

independent from CNES at least for the data processing.

Industry can participate. This is one of the best activities

to support life on planet Earth.

DR. HARRISON (JACK) SCHMIIT: The real issue be-

fore us,,I think as we look at the next 50-100 years,

relates to this equation: the world energy demand is the

product of two simple numbers at any given time, our

population, times the use of energy by each person. The

growth of that energy use is fairly easily projected. This

I believe is derived from some DOE projection some

time ago. Basically it said, just to stay even by about
2050, we must have the equivalent of doubling the

availability of energy particularly energy for the produc-

tion of electrical power over what we have today, up to

about fifteen barrels of oil equivalent per capita per

year. A consequence of that of course is a steadily

rising introduction of CO2 and other energy related
contaminants into our earth's atmosphere and what the

consequences of this introduction are, we really don't

know. We aren't sure what the consequences are, but

being as unsure as we are, it probably isn't prudent to

persist much longer than we absolutely have to.
There are some alternatives to fossil fuels of our

future, and a very important one which we should be
exercising now and will continue to search for ways to

exercise is conservation, increased efficiency in the use

of energy that we currently have available to us. We

also know that there are some very interesting -- poten-

tially very exciting -- concepts for the use of space to

provide concentrated solar energy for use here on earth,

but the scheme that may be most important to us in that

future in my estimation is fusion. Importantly, is the

steady progress in spite of everything that you may have
read towards understanding fusion technologies of a

variety, particularly those technologies related to mag-

netic confinement fusion, mainly the Tokamak system

and just recently at Princeton, you all should have be-

come aware of an important milestone. I am not sure if

I would refer to it as a breakthrough, but certainly a

milestone in this progress towards harnessing fusion

energy for use as electrical power in our future.

The introduction of fusion beginning about the year

2015 could result in the capture of about 50% of the

U.S. electrical generation or market by about the year
2050 and that is based on some fairly conservative

analysis of how other nuclear systems have been intro-
duced into the world economy. The verse of the cycles

are probably of the greatest interest. DT is the current
main state program of research. D-helium _ has some

significant interests to us primarily because of the reduc-

tion in the production of neutrons and if the physics and

technology permit the helium 3 fusion becomes even

more exciting because there is absolutely no residual

rad/o aetiv/ty produced as a consequence of neutron

production. The use of the helium _ cycles -- not only D
helium 3, but also helium 3 -- has been held back because

of the need for much more stringent physics and techno-

logical demonstrations. And up until 1985, helium 3 fuel

was not known to be present in reserves sufficient to

fuel an energy economy.

In 1985, the folks at the University of Wisconsin

suddenly realized that those of us who had sampled the

moon beginning in 1969 had demonstrated that there
was a significant resource base of helium 3 in the soils of

the moon. Something on the order of a million metric

tons. As a whole, this is, actually low as we are just

beginning to understand recently that in the sampling

process and in the analysis process a significant amount

of solar wind volatiles may have been lost before we
had a chance to make the measurements upon which

these figures are based. They are concentrated primarily

in the old marea soils that were sampled by most of the
missions.

Some perspective on the significance of lunar heli-
um': one ton of helium _ can produce 10,000 megawatt

years in electrical energy, 25 tons, schematically the

payload of a space shuttle return mission, would provide
for the entire U.S. electricity consumption in 1992. We

are talking about relatively small quantities of helium _,

but an awful lot of energy that is contained in them and

if you look at the economics nobody quite knows where

the price of a barrel of oil is going to end up over time,

but if it were $7 per barrel the equivalent of helium _

_iltl, O_|on offl_lO b_about

_e y_ 20i5 could _ _the of
about 50% of the U_S_ electS! generation

or market by about the 2050i
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would be a billion dollars a ton. Today, price for oil is

about $14, so it would be twice that.

The new thing from last year when we talked about

this subject in great detail is the work that we headed at
relative to inertial electrostatic confinement has pro-

grossed with some bench level experimentation and the

University of Wisconsin experimenters are now routine-

ly confining plasmas to inside of a grid system and

confining them continuously. They could run those

plasmas for as long as any particular set of experimental
set of measurements need to be conducted and we are

talking about hours or days as the case may be. A fu-

sion research program leading towards commercializa-

tion is still compatible as we thought it was a year ago.

That really hasn't changed. What has changed is the

potential for near term spin off from a device, an
electro-static device that is not even producing commer-

cial power. What it becomes, depending on what you
introduce, is a source of neutrons or protons. Many of

you are aware that there are many applications for

relatively low cost sources of neutrons and protons.
Critical to this is the potential private financing of

course of those kinds of efforts is that we can find some

near term payoff for the investment of capital in those

kind of future technologies. Phase 1 and 2 of such a

plan could depend on the existing availability of helium 3

primarily from weapons programs, U.S. and others,
where helium 3 is extracted as the decay product of
tritium contained in those weapon systems. There are a

few other sources of heliunP, all of which would make

it possible to conduct not only your research programs,

growing from around the world, but also could sustain
those near term benefits. There is considerable interest

throughout the world in the helium 3 related technologies

and in what the possibilities for resource extrication for
the moon.

In conclusion, I think it is safe to say that in the not

too distant future and within the lives of most people

still alive, we will need a new source of safe and clean

energy, certainlyby the middle of the 21st century. The

fusion fuel cycle, s containing helium 3 could provide that

energy as we have talked with you before. Fusion rock-

ets if you want to look any farther based on the helium 3

fuel cycle also appear to be reasonable and feasible for

opening up the solar system to further exploration and
settlement and the present world fusion program really

needs to begin a more serious investigation of the elec-
trostatic confinement as a means for advanced fusion

fuel cycles.

MARC STANLEY: What I am going to explain to is a

new program -- actually it was started back in 1988 by

the Congress. The NIST Advanced Technology Program

was developed as a pilot program in the previous Ad-
ministration, but this wonderful new Administration

headed by President Clinton has decided that this is
going to be one of the models of how the Federal labs

are going to help U.S. industry commercialize high

tech, high risk technologies. What I would like to do is

define the program for you because for some, I am

sure, you have not heard about it. It is industry led. The

particular goals of the program are fairly clear.
First, this is a program established for U.S. business

only, Universities may participate as subcontractors, but

the proposals must come from the private sector. Next,
there must be a commercialization plan. This program

demands of those who want to participate to present a

business plan. We are not only interested in being a

good partner with you, we want to make sure that

should you develop those new technologies, particularly
with space applications, for example, that you have

some plan about how it is going to impact and enhance

U.S. economic growth. We were also asked to help in

assisting in manufacturing technologies and refining that
art, and NIST has several programs, I will not be able

to elaborate on them in detail today. One is the creation

of manufacturing technology centers and one other is the

MEP program and we were finally asked to cooperate
with other agencies of which we were doing in a won-

derful fashion, not only with NASA, but with the De-

partment of Energy as well. We have had conversations
with the Environmental Protection Administration too.

You need to become very familiar with what this new

Administration is doing. It is encouraging the Federal

labs to work directly with you in the development of

high risk technologies. The goals of the programs are

very obvious. We will help you by giving you a grant,
interest free, for you to patent and hopefully produce a

product, but the particular technology must be innova-
tive, must be unique, must have enabling characteristics,

and of course it has to have high value. Simply put, this

program is to enable our country, to become more
productive and more competitive.

Simply, what is the bottom line7 The bottom line is

that you as a company may apply to the National Insti-

tute of Standards and Technology, and the current com-

petition for the -- general one just began March 21st --
$25 million in the pie right now. You elect which way

you would like to be receiving this grant by way of a
proposal. You can apply as a single company. We will

fund you up to a maximum of three years and a $2
million limit. We will pay all the direct funding includ-
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non-profit. In both instances, you can have universities
as your subcontractors. We will fund you up to five

years, we will not put a ceiling on how much money we
will give you, but we will require you to match more

than 50 percent. We have formed 23 joint ventures

involving a 130 participating companies throughout the

U.S., and we have assisted sixty-six individual compa-

nies in the advanced technology program in the past

four years.

Why are we unique? I am here selling all the Federal

programs. We are unique because we are broad in
scope. The Department Defense has its Technology

Reinvestment Program and your applications must have

a military application, Department of Energy and NASA
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ing your new equipment which you can keep, and you

must assume all indirect costs, or you may form a joint

venture. You must have at least two for-profit compa-

nies in that joint venture, you can be headed up by a

have to have related mission programs. I can accept
technologies from any area -- agriculture, advanced

materials, space, biotech, manufacturing processes,

sensors, telecommunications -- anything. I will fund

only high risk technologies. The research and the devel-

opment characteristics are set by you as the companies.

There is a very rigorous process which involves both a
scientific and technical review as well as a business

review. This is peer review process. This is not the

Federal government telling you where you should go.

A good analogy is that I am your catcher, you are

the pitcher. We sunset the amount of time, either three
or five years. We do not expect you to go to product

development in that time. We are there to assist you

with a grant, enabling you to use this money to develop

the building blocks so that when you go back to your

corporate VP for research or go to a bank, you can now

explain how you have reduced the risk to develop the
new technology. We have given substantial support for

small business. This is a pork-free program. We have

full support of the Congress, without any set asides,

either geographical or for any size of the business, and

yet based on the ability of the people who have submit-

ted the proposals 48% of all of our rewards have gone

to small business, purely on the strength of their sub-
missions. We want you to keep the patents. The govern-

ment retains a nonexclusive right to license, if some-

thing were to be developed which could benefit the
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national public welfare of our country. All the propri-

etary information which you must share with us is

guarded. All of us who work on this program must sign
various non-disclosure documents. If we released the

information, we would be in serious trouble.

In the four years that the program has been adminis-

tered we have had not one problem with proprietary

information being released. In addition, we received an

exemption from the Freedom of Information Act from

Congress, so no one can see your proposals. Suffice to
say, 70% of all the criteria of how you are reviewed

both scientifically and from a business point of view are

based on good business reasons: what is the broad based

impact of your technology to the country?, who do you

have on your teamT, how are you putting that together7

and what is your commercialization plan?
The other program I wanted to mention to you, in

addition to the general competition announced March

21st is the focused technology competition. If you call
our 1-800 number, you can receive our kit and the

information which appeared in the Federal Register to

apply. In addition to this program, the new director,
Arati Prabhakar, is starting a focused $120 million

competition program. We have had extensive workshops

in all areas of technology. We will continue to have

those. Through those workshops, through our interac-
tion with trade associations, with CEO's of all sizes of

businesses, our program managers have presented to the

director of NIST and the director of my program their

best judgement of where industry wants to go in the

future in a particular technology area.
Some time this month, we will be announcing four to

five focused competitions. The announcement will ap-

pear in the Federal Register and you can apply to that

program in the same manner as you can the general

competition.

The bottom line of my program is we are here --

this is sort of a new model of how the Federal govern-

ment is operating with industry. We want to assist you

in this time of difficulty in getting patent capital to
enable you to develop those kinds of technologies on

planet earth that can sustain us, enable us to go forth
and be competitive in the world and give you a chance

to move forward with your best ideas of which you have

many, with us as a full partner. The ATP Phone number
is: 1-800-ATP-FUND (287-3863).

AGENCY CONTACTS

Department of Energy: Thomas F. Cornwell; Deputy

Director; Office of Technology Utilization; Washington,

DC (202) 586-7939
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NASA: Dr. Robert L. Norwood; Office of Advanced

Concepts & Technology; Washington, DC; (202) 358-
2320

National Technology Transfer Center: Melanie Griffith,

316 Washington Ave.; Wheeling, WV 26006; (304)
243-2130

LINDA H. STRINE: The Symposium's theme, "Win-

dows of Opportunity" is very appropriate for the arena
of space and especially for space transportation because

there must always be a launch window available to

launch. If we take our thinking from the rocket science

aspect of space launch to thinking about the business of

space launch, we are acutely aware of the fact that today
that window of opportunity for space is growing and

becoming world wide with space based products and

services touching even the most remote corners of the

globe. As it was pointed out in the Symposium's letter
of invitation, "...one challenge facing the aerospace

community is how to develop new markets and custom-

ers for products." This challenge must be met to keep

up with the ever widening window of opportunity.

My theme this afternoon is "It's Not Just Rocket
Science, It Is Also Business." I will begin by developing

this theme for you, explaining how I interpret this theme

for the U.S. commercial space industry. I will also talk
about some of the initiatives, projects and activities that

my office is involved in and which have significant

impact for the industry.

When I was appointed to the position of the Director

of the Office of Commercial Space Transportation by

the Secretary of Transportation Fedrico Pefia, I knew

right away that there needed to be a shift in the tradi-

tional way of thinking about commercial space transpor-
tation. At that time, I met with Secretary Pefia to talk

about the goals of the Clinton Administration for the

U.S. commercial space transportation industry. In line

with the Administration's goals, for the development

and enhancement of the nation's high tech industries,
which we have just heard about so eloquently, Secretary

Pefia expressed his desire that the U.S. maintain a ro-

bust, viable U.S. commercial space transportation indus-

try. He also emphasized the need for a more market

based or business orientated approach in order to ad-

vance the competitiveness of the industry.

In January, the Secretary released the Department's
Strategic Plan. Goal 3 of that plan calls for the creation

of, and I quote, "...a new alliance between the nation's

transportation and technology industries, to make them

both more efficient and internationally competitive."



Andone of the objectives under Goal 3 is to:

"Promote low cost access to space with technical

enhancements to the current expendable launch

vehicle fleet, while the next generation launch

system is developed. _

I know you have seen and heard those words a lot late-
ly, and I'm sure the jury is still out on what will be-
come of such words. I believe that in order to advance

the international competitiveness of the industry, there

are two major objects which we much concentrate on.

They are to reduce the current ELV costs up to 25 %

through research and development; and have the next

generation launch system operational by the year 2000.

The benefits of maintaining the international competi-

tiveness of the U.S. commercial launch industry are
increased employment in high technology industries,
economic stimulation, affordable and accessible commu-

nication services, U.S. technological leadership and

reduced cost of Government's access to space. The last

source of inspiration for my theme came from the coop-

erative efforts taking place among NASA, Department

of Defense, Department of Transportation and you the
commercial space launch industry, which is helping to

define the characteristics and requirements of a common

launch system capable of launching a wide range of

payloads for civil, military and commercial purposes.

These efforts are important because in today's reality

there are not enough resources and funds to support
separate programs; they seek to benefit the civil, mili-

tary and commercial space sectors, and seek to develop
more cost effective ways of maintaining and enhancing

the nation's space program; and last, they represent

positive steps in moving towards a more business orient-
ed approach in the area of space.

I am encouraged by all of the factors I've mentioned

above, especially the Administration's interest in the

industry which you just heard. I am also encouraged by
the economic indicators for the industry as the annual

revenues in 1993 were $465 million, and are projected

at $580 million in 1994. And finally, I am encouraged

by the industry proposals that are springing up all the
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time to enhance the U.S. commercial space launch

industry and to help make efficient, low cost access to

space a near term reality instead of a long term dream.

I would like to bring to your attention some more of
the initiatives and activities at the Office of Commercial

Space Transportation. First of all, DoT has taken an
active role in the Department of Defense Space Launch

Modernization Plan led by General Moorman, which

you heard earlier this afternoon. Its objective was to

evaluate the space transportation requirements of DoD,

NASA and the commercial industry and to determine

options for recommendations to the Administration. I

feel confident that this study will produce a very credi-

ble assessment of needs with strategies that can be im-

plemented beginning with the Fiscal Year 1996 budget.
The needs of the commercial space industry would be

adequately addressed as well. DoT is also working to

ensure a level playing field in the international commer-
cial launch market and to ensure the international com-

petitiveness of the U.S. industry. (This is one of the

reasons that Frank Weaver is not here with us today.)

Through my office, DoT chairs the Working Group for
Information and supports the Office of the U.S. Trade

Representative and the federal interagency community in

monitoring compliance with both the US/PRC memo-

randum of agreement for space launch services and the

US/Russia Agreement Regarding International Trade

and Commercial Space Launch Services.

The prospect of a new agreement between the U.S.
and the People's Republic of China, to replace the

current memorandum of agreement which expires on

December 31, 1994 is under consideration. As many of

you probably know, on September 2, 1993, Vice Presi-

dent Gore and Russian Prime Minister Chernomyrdin

signed the US/Russia Agreement Regarding Internation-
al Trade and Commercial Space Launch Services which

allows the Russian Federation an opportunity to enter
the international launch market as it makes the transition

from a nonmarket economy to one based on market

principles. A Federal Register Notice was published on

March 10th of this year, outlining the provisions of this

Agreement and describing the U.S. government's imple-

mentation, monitoring and enforcement of this agree-
ment.

As I mentioned earlier, we must concentrate on

having the next generation launch system operational by

the year 2000. This is because the US/Russia Agree-

ment will be in effect until December 31st of the year

2000 and if a replacement agreement is entered into

between the U.S. and the People's Republic of China,

we would hope to synchronize its expiration in the year
2000. This means if we think in terms of business, and
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not just rocket science, it would be extremely advanta-

geous for this country to have a new space transporta-

tion system operational by that time by the year 2000.
DoT is also an active participant in the various inter-

agency working groups led by the Office of Science &
Technology Policy including the Working Group on

Excess Ballistic Missiles. In this working group, we are

examining the potential effects on the U.S. industry if

these assets, both U.S. and foreign, are used for com-

mercial launch purposes. Will the use of excess missiles
represent an impediment to the growth of the commer-

cial launch industry or will it represent a means of low

cost access to space contributing to the economic en-

hancement of the industry? This working group will be

examining this question very carefully over the next few
months.

There are many challenges facing the U.S. commer-

cial space launch industry, but I think if we really think

in terms of business and window of opportunity in space

and for space, these challenges can be met very success-
fully. One hope that I have as a decision maker for

Federal space policy is that the government and industry

partnerships that we heard echoed this afternoon will

continue and flourish. With this type of business and
cooperative spirit and support of this Administration, we

can work together in an era of constrained resources to

bring about low cost, efficient access to space for gov-
ernment, military and commercial purposes. Thank you.

STEVEN DORFMAN: I am going to talk about the state
of satellite communications, which I believe is one of

the most outstanding fruits of the U.S. space program.
In 1987, there were 74 communication satellites in

orbit, and Time magazine published an article in which

they said fiber optics was the new technology and satel-

lite communication was about to become passe.

Today, there are 123 communication satellites in
orbit, and there are more than 100 on order. Hughes

alone will be launching 25 satellites within the next two

years. That is about a satellite a month, so we will have

the opportunity to continue to prove how good we are in

our quality.
It is true, as was predicted then, that fiber optics

have taken over most of the trunking traffic between
major cities, say New York to Los Angeles, and even
across the ocean between cities like London and New

York. This loss of traffic to fiber optics has been more

than compensated for by new applications of satellite

communications, particularly direct broadcast television,

private networks, and mobile wireless telephony.
We are now in the era of privately owned satellite

receivers. There are probably more than 10 million

privately owned satellite receivers in the world, and that

number is growing very rapidly.

This explosive growth in satellite communications

has been made possible by the development of three
new interrelated technologies. The first of these is more

powerful and efficient satellites. In the past decade,

major improvements have been made in satellite tech-
nology. Spacecraft antennas shape the beams more

precisely and at lower mass. Receivers are more sensi-

tive and lighter, using microwave integrated circuits.

Travelling wave tubes and solid state power amplifi-

ers have substantially increased their efficiency, perhaps
by a factor of two in some cases. And the power sys-

tems that supply those power amplifiers-batteries and

solar panels-have mostly become lighter and more effi-
cient. We now also have extensive use of microproces-

sors to control the satellites and simplify their opera-
tions.

Onboard propulsion has become more efficient. Next

year, Hughes will launch the first commercial satellite to

use electrically accelerated ion propulsion, which will

reduce the mass of the satellite by 800 pounds and
reduce the equivalent launch cost by over $10 million.

Meanwhile, the cost of these more powerful and

efficient satellites is being driven down by keen compe-

titions. There are at least a dozen companies capable of

building communication satellites now, even though

only two to four companies compete for each program.

Customers demand and deserve high quality, good
schedules, technical excellence, and competitive prices.

There is tremendous pressure on satellite manufactur-
ers to improve productivity and reduce cycle time. I am

proud of the fact that Hughes has been able to improve

its productivity at the rate of about 10 percent per year

over the last years, enabling us to capture a 45% market

share in recent times -- all the while maintaining our
quality, which is so important.

As a result of these technology and productivity

improvements, I would estimate that our current genera-

tion of satellites, the HS601, is about eight times more
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cost-efficient than its predecessor of about a decade ago,

Incidentally, we are using in our government programs
some of the same management approaches and technolo-

gies that we developed for our commercial satellite

programs, and our government customers like it.

The second important technology that has led to the

proliferation of satellite communications is more effi-

cient, low cost satellite earth terminals. In the 1977
World Administrative Radio Conference, it was antici-

pated that 60 dBW satellite power -- that is the equiva-
lent of a million watts of effective isotropic radiated

power -- would be required to transmit TV to one-
meter dishes.

That was 17 years ago. That is what the best esti-
mates were then. Since then, there have been substantial

improvements in antenna efficiency, receiver sensitivity,

and signal processing. So today, only 50 dBW-equiva-
lent to 100,000 watts of EIRP, or ten times less than the

1977 figure-is required to transmit TV to dishes that are
less than one-half meter in diameter.

At the same time, in terms of cost, about ten years

ago we saw the first TV receive-only antennas intended

for consumers coming on the market. They were adver-

tised in the Neiman-Marcus catalog, in that section
aimed only at the really wealthy, for $30,000. Today,

you can buy a TVRO for less than $700 at mass con-
sumer electronics stores.

The third interrelated technology is digital communi-

cations. Continuing improvements in compression tech-

nology, combined with low-cost chipsets to restore
compressed signals, have made satellite communications

more exploitable and cost-efficient than over before. As

a result, we now have a proliferation of new applica-
tions here in the U.S. and worldwide.

One of these is private networking, where major

companies like General Motors or Chrysler or Wal-

Mart, or retailers in general, are using two-way systems
that incorporate digital signal processing for transmis-
sion of voice and data. Each transceiver site costs them

between $5,000 and $10,000, and they are using these

networks to make their businesses stronger. There are

probably 200 private networks in this country.

Another new application is mobile telephony. Next

year, American Mobile Satellite and Tolesat Mobile will

go into service with the first land mobile satellite system
and will put a total of 4,000 circuits in orbit that can be

received with a $1,500 car phone system. People will be

able to communicate through satellites with digital com-

pression techniques that enable good quality voice at

five kilobits per second.

I think many of you are aware of the fact that within

the next month or so, we will go into commercial ser-
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vice with our DirecTv system, and we expect millions

of DBS dishes to come online in a very short period of
time.

These types of utilizations will be worldwide. In fact,

the growth of satellite communications is occurring not

only because of new applications, but also because of a

proliferation of new users throughout the world. As

emerging countries start developing their infrastructures

to participate in the global economy, major investments
are being made in telecommunications infrastructure.

In many instances, wireless communications and

satellite communications are the most efficient ways to

develop this infrastructure. So countries such as Thai-
land, Argentina, and Malaysia- countries with relatively

small economies -are developing their satellite systems

for the applications I mentioned earlier.

As a consequence of all this, I see continued growth
in the demand for satellite communications in the future.

In fact, my major worry concerns launching these satel-

is _curring not only because of new
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lites, which was the subject of an earlier session. For

example, there is inadequate capacity to launch our

HS601 satellites for the next three years unless we
launch them from Russia or China, which is what our

customers are doing. With the proposed new systems,
such as Iridium, Globalstar, P21, and perhaps Teledesic

- the most recent proposal - this situation could continue

or worsen. Launch failures, such as have occurred

recently on Ariane and Atlas, cause severe problems.
We do not have a robust launch infrastructure for the

commercial programs.

And yet, at the same time, some have proposed

quotas and price-fixing on Chinese and Russian launch
vehicles, to inhibit their use and protect the U.S. ex-

pendable launch vehicle industry, whose worldwide
commercial market share has dropped to 30 percent.

I am concerned that such protectionism could damage

the U.S. satellite industry, which must compete not only

with foreign satellite competitors but also with terrestrial
communications as well.

I am a strong advocate of developing a new genera-
tion of efficient launch vehicles, which will reduce the

cost of launching government spacecraft make the U.S.
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more competitive in the international launch vehicle

marketplace, and provide a more robust launch infra-

structure for a $30 billion a year space industry.
It is important to our country because communication

satellites have become a key element of the global infor-

mation infrastructure, and as this infrastructure grows,

satellites will become even more important.

U.S. suppliers of satellites and related services gener-
ated sales of $4.8 billion in 1993, as well as hundreds

of thousands of jobs in this country. In 1994, it is esti-
mated that sales will reach $5.8 billion. I think it is safe

to say that communication satellites have been one of
the outstanding results of the United States space pro-

gram.

Q&A Session

QUFA'q'ION: Why is the U.S. opposed to commercial

remote sensing?

SILVF.STlUNI: I don't know why, and I am not sure that
this is as a matter of fact. The fact is that the attitude of

sections of the government and the Administration is
inconsistent. There are times, for instance when the new

license for higher resolution has been granted, where

clearly it is a partnership demonstration. There are other
times, where definitely the government could use mon-

ey, people and knowledge from industry to support

programs that would otherwise either die or come up

half way, and the government doesn't do it. Now, the
only thing that I can think of is that in one case it is a

group of people and in another case it is another group

of people because otherwise this doesn't make sense.

Commercialization for earth sensing is considered

dead by many people and I am the first to admit that the

way it was conceived ten or twelve years ago, yes that
one is dead: but the fact is that from a wrong experi-

ment it came out that, to some extent, if we change the
formula then commercialization can survive. The two

experiments are EOSAT and Spot-Image. We are alive

and I know exactly how alive Gerard Brachet is. I guar-

antee it -- the last time I saw him, he is very well alive.

I keep hearing that EOSAT is dying. Ladies and

gentlemen, we are paying for the operation of two
satellites with the revenue of our data. Our data, is four

or five times cheaper than the French data. We have

only one satellite a little old, the French have two, and

we are alive and doing well. We are just now finalizing

a deal with Telespazio of Italy to build portable ground

stations. The government is not paying for that, we are.

In India, it is the government that supports the programs
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and they decided to go commercial. Only the U.S.
doesn't do that. The question was why? I don't know

why.

QUF.A'TION: Does it appear that the Congress believes

NASA has truly reformed?

JOHNS: Religious conversion does not necessarily occur
overnight, but we are hopeful that missionary work is

going to bring a solid and reliable constituency in the
Congress because of the viability of the program and the

important contributions that it makes in a variety of

different ways -- from foreign relations to science to

support of our aerospace industry to continuation of our

manned space program and to contributions to Mission
to Planet Earth. I believe we have a station now that

they don't have to worry about it being an embarrass-

ment to their constituents in being out of control with

regard to price and uncertain with what it is going to

do. I am very optimistic that the consensus will be built.

We could certainly use the help of everybody in this
room in selling that effort.

QUESTION: What success stories can the ATP pro-
gram produce up to date?

STANLEY: I Can tell you, I had a meeting with someone

from NASA Life Sciences a couple of days ago. One of

our successful award winners is in Salt Lake City, Utah

called Arianne and they are working on synthesizing the
chrysanthemum flower to produce by extraction of DNA

this particular chemical that is a biodegradable insecti-

cide. They are very close to being able to identify what

part of the DNA that is. Now, they are working to see

how they can trigger that mechanism. Out of the 89

awards to date in the first four years, everyone is ac-

complishing their milestones and we expect several to

announce going to product very shortly. I should add
that the woman I spoke with talked about a particular

program in NASA dealing with looking at plants and the

way in which they can be utilized to produce CO2 in

space, and maybe partial applications for transportation
uses in our domestic airplanes. We are going to carry
on some conversations with them and see where that

may go. I also failed to mention that NASA is creating
its own ATP type program for those of you who are

directly involved with NASA. Let me just give you one
name, Dr. Robert Norwood, Office of Advanced Con-

cepts and Technology, NASA, Washington, DC 20546.

He is putting that program together with our assistance,

and you might want to give him a buzz. His telephone



numberis (202)358-2320.

QUESTION:Did you heard Dr. Middleton's proposal

in the earlier panel, to get back into the commercial

launch competition via buying into the Zenit and as I

recall, a near equatorial launch facility which probably

recommended as being an Australian. I thought this

sounded like a very cost effective straight forward op-
tion, have you looked at it, and do you have any com-
merits?

S'rRn_: Unfortunately, I didn't hear Dr. Middleton's

proposal; however, the OCST is familiar with his Cape

York proposal of several years ago. I would prefer not

to give any comments to a proposal that OCST has not
seen and is not aware of the details.

DORFMAN: Space port, which uses one of the launch

vehicles you would ordinarily launch out of Florida or

elsewhere, doesn't make any sense because you need to
add in amortization of the cost of the investment. How-

ever it could make sense, and KPR launch in Australia

if the Zenit was extraordinarily inexpensive, which I

think the Russians are promising. It would be a way to

capitalize on a very low cost of the Russian launch
vehicle. You could still bear the amortization of the

space port and perhaps at a competitive price. The thing

that makes it work is if the Zenit is extraordinarily low
cost which I understand it might be.

QUF_TION: Are there any Administration plans to

move forward on the development of a cost-effective

launch vehicle before the turn of the century or sooner,
if possible?

JOrlNS: We are working on a national launch policy in
the White House and in interagency groups now and

working with General Moorman's efforts as well. It is

our hope that we will have something to present to the

Congress very soon. I would not say that we have

backed off from new launch options at this stage.

Scrmirrr: Do those options (studies, etc,) include an

effort to have a purely commercial initiative with the

government maybe being an initial anchor customer,

rather than government-funded research and develop-
ment?

JOHNS: That hasn't been ruled out at this time. Our

problem, as most everybody in this room knows, is that
we have a partnership on the Hill as well and we have
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this compelling budget problem, so what we are going

to push for as much as possible, has to be politically

possible in addition to being technically and commer-

cially desirable. So, I would be deluding you if I did not

say we had some work ahead of us at building a consen-
sus. We intend to be aggressive in doing that, rather

than seeing a bunch of reports going back on the shelf

and putting launch policy off to another year.

Sa'Pdl_: As I stated earlier this afternoon, in line with

the Administration's goals for the development and
enhancement of the nation's high-tech industries, Secre-

tary of Transportation Federico Pefia expressed his
desire that the United States maintain a robust, viable

U.S. commercial space transportation industry. To do

so, "the Secretary calls for the creation of a "new alli-

ance between the nation's transportation and technology
industries to make them both more efficient and interna-

tionally competitive." In an effort to meet that objective
one of the options could include a purely commercial

initiative with the government acting as the initial an-

chor tenant. Between the work being conducted by

General Moorman's Panel and the on-going process led

by the Office of Science and Technology Policy, options
such as the anchor-tenant initiative could become a

recommendation As one of the decision makers for

federal space policy, I sure hope that the govern-

ment/industry partnerships will continue and flourish.

QUESTION: Reading your NASA proposal to sell

EOS-DIS data at processing cost, considering that infor-

mation value is age sensitive, wouldn't differential

pricing make more sense economically? Relatively cheap
but older data could stimulate small business which

provide value added services.

SILVESTRINI: I don't think we should focus on the U.S.

or any other data, data in general coming down from

satellites for earth observation, in respect to the value

added companies that do the improvement of the data or

analyze the data to come up with information needed for

the users. We have surveyed our clients like we do

fairly often to find out how are our services, what they
want and things like that. One of the things that be-

comes clear from the surveys all the time, is that the

commercial client really does not mind how much he

pays if he has a good service, which is typical of every

client in any world. I think that the answer is more

political than business. Given the fact that the client

wants good stuff, can the government always provide
good stuff?. Is the government equipped to provide good
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stuff to everybody the way that they want it? The gov-
ernment was distributing earth sensing data before we

did it. Were they doing a good job? Yes, excellent.

Were the data distributed on time? Not necessarily.

How much did they cost? Same as we charge now. That

answered the question already. Why did I say political?

It sounds very good, politically speaking, to say we will

distribute data at the cost of reproduction to everybody.
Who is paying for it? I pay for it, you pay for it, the

taxpayer pays for it. Does it pay the same way? No,

because if the government does it, the cost to produce is

three times as much as if a company does it. That is my
experience, and I have been on both sides.

QUESTION: what are some of the near term paybacks
that might encourage investing in the D-helium 3 re-
search?

SCHMrrr: Interestingly enough, some of them do relate

to the topic of this panel. One that does indirectly, is a
relatively cheap source of neutron provides us with an

opportunity to create at a lower cost and on site positron

emitters for medical applications. Also, a relatively

cheap source of protons provides some interesting possi-
bilities for the reprocessing of spent fuel lines, in con-

verting long life isotopes to short life or stable isotopes.

Those are probably two of the more interesting short

term. The longer term potentials or midterm potential
even including taking a new look at nuclear powered

aircraft relative to the fuel loading casing in a KC-135.

With some preliminary engineering estimates, it looks

like about half that weight you can have an electric
power source using the electrostatic confinement tech-

nology as a base for power production. There are some

very interesting midterm things. These will hopefully be
outlined in the next year in somewhat greater detail.

QUESTION: Mr. Johns, could you share with us some

of the strategies that the Administration has for convinc-

ing Congress that they should support the Space Station
this year?

JOHNS: I think that is probably fairly hard to share at

the moment. We are going to use every legal method
that we have at our command. It is obvious that there

are serious players and then there are the outside voters,
and we are working all of those avenues. We intend a

strategy which is going to involve everybody who has a

stake in participating, and you will be hearing a lot
more about that starting next week. But I don't think it

will help the cause if I were to elaborate at this point.

SCHMITr: IS it safe to say that the Administration is
interested in that goal?

JOHNS: Let me say that it will start with involving the
President and the Vice President and others at the white

House, 0MB, NASA and the contractors, and the sup-

porting state legislators and state delegations. The Space

Station is something we don't want to lose. So, every-
body is going to be involved.

SCHMITr: Marc, back to your ATP program. Was it

my understanding that you don't draw any boundaries in

terms of the technology applications in that program? It
is as wide open as a technology program can be?

STANLEY." It is absolutely wide open. The thing that I

failed to mention specifically are the areas that we will
fund so that you understand the parameters. We would

fund only between basic research and prototype. We do

not fund product development, but it is any technology

that you are interested in. You apply to us through a
formal process. If you get the kit by calling the 1-800

number, everything that I tried to explain to you, but it

takes a little bit more than ten minutes and I apologize

for that. It is explained beautifully in that kit and it is
every area that you could be interested in.

JOHNS: I am not sure it was clear why this isn't the

government picking winners. Could you clarify that for
me.

STANLEY: This program was established with a lot of

consultation with industry. In addition, to a full scientif-

ic and technical panel review, we bring in business

consultants, retired CEO's, joint venture capitalists,

people who have a very strong background in technolo-
gy, and aRer signing these nondisclosure statements

review each individual proposal at a minimum of at

least three reviews before it is presented to the source

evaluation board. It really is a peer review program.

The proposals come from industry and we go through
these five criteria that we have established to resolve

which of those proposals closely meets those criteria. It
is not us sitting back and us deciding on our own where

we want to go. It is an industry led program.

QUESTION: Linda, has your organization been looking

at the reengineering of existing rocket launch systems as

well as looking at what new launch systems might con-
sist of?.
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STRINE." As suggested by the Secretary of Transporta-

tion's Commercial Space Transportation Advisory Com-

mittee (COMSTAC) and included in Secretary Pefia's

DoT Strategic Plan, improvements in launch system

technologies and launch infrastructure are needed to

gain lower cost, reliable access to space and to maintain

the competitiveness of the U.S. commercial space trans-
portation industry. Some strategic focus areas for new

expendable or reusable launch vehicles could include the

examination of Russian engine technology' use of ad-

vanced composites; the integration of new components

or systems; vehicle health management systems, and

navigation systems utilizing the Global Positioning

System. Possible focus areas for launch infrastructure
include telecommunications and/or information technolo-

gies (such as wireless communications and heteroge-

neous databases) for application to advanced launch

control centers and more efficient launch operations.

The need for sometimes expensive launch range sup-

port such as tracking might be reduced by the use of

GPS-based navigational systems. As a major user, the
government benefits from both the lower costs that

accompany improved competitiveness and from increas-

ed reliability and performance.

QUESTION: As it has been stated many times during

the Symposium, there is a lack of public and consumer
advocacy for space programs. Please comment on the

irony that while increased satellite telecommunications is

good for industry, it is making the public complacent,

lazy and taking space for granted.

JOHNS: In public service, one comes to believe the

public isn't complacent or lazy. They are busy living

their lives and tribulations. If they are not aware and

supportive of the importance of space to their lives it is

almost certainly because we are not making it more
important and not communicating that importance well

enough. That means NASA, the Government, Industry,
and yes, the U.S. Space Foundation.

QUESTION: In 1976, Robert Pusard was considered

somewhat of a rogue in the nuclear industry for advo-
cating small scale, low cost fusion reactors. He believed

that the large scale approach of the fission industry and
the then current fusion research was slowing the devel-

opment of perfecting fusion industry. In the past eigh-

teen years has the industry shifted some energy towards

small scale, low cost reactor development?

SUPPORTINO LIFE ON PI.ANL_ EARTH

SCHMrgr: I guess the simple answer is no, but the
better answer is that I think Bob Pusard's research is

now recognized as much more of a profit than it was in

those days. Indeed, the basis for the inertial electrostatic

confinement work at Wisconsin is his patented polywell

concept which -- as some of you may not be aware --

was also funded for several years by DARPA. Wiscon-
sin became the inheritor of the equipment built by

Darpa. Experiments have been run based on Pusard's

polywell concept. Bob has still, at least within the heli-

um 3 community, continued to be held in very high

regard and is an active player in that arena.

QUESTION: What is your opinion of the proposed
Teledesic projects suggested by McCaw and Gates?

JOHNS: I like the filing that McCaw and Gates recently
submitted to the FCC for several reasons. One is, I

believe that satellites are a very important part of the

national and the global information infrastructure. I

frankly think that it has not been properly emphasized

by the current Administration because of the emphasis

on the terrestrial part, and all the people in this room

have a vested interest in seeing that this an important
part of the information infrastructure. A couple of peo-

ple who really aren't part of the satellite industry --

Craig McCaw and Bill Gates -- are putting in this bold

application at this point in time. I think it has done more

than anything else to create the positive publicity about
the satellite contribution, not only to the national infor-

mation infrastructure, but also for the global information
infrastructure.

DORFMAN: I think that part is good. It is an extraordi-

narily bold venture in suggesting $9 billion. I have

looked at it enough to know that it will need technologi-

cal breakthroughs and reductions in the cost of building

satellites and launching them probably by a factor of 20,
but if McCaw and Gates who have been very successful

in getting financing in previous ventures gets say $4 and

a half billion from building satellites, I will be delighted

to build those satellites for them. It will keep us in busi-

ness for quite a long time. Furthermore, if you look at

the details it will require a launch capability that is

roughly equivalent to an atlas or an Arianne or proton
launching these satellites at the rate at about one per

week for about two years and then maybe we will get

on with developing our new launch vehicle. So, I like

this proposition even though I must admit, it is quite

ambitious and might be accomplished more efficiently

with an alternate approach.
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GENERAL HILL: Good morning Ladies and Gentlemen.

As we go to Symposia and various seminars all of us
have heard athe introducer say "this speaker needs no

introduction." That certainly is true of the speaker that I
am about to introduce; however, because I have such

high regard and personal, professional respect for this

man, and because of his great contributions to our na-
tion, I'm going to say a couple of things about him.

He's a fighter pilot. He flew 111 missions in North

Vietnam, and he certainly has earned his decorations

and credits for having done that. I believe that the credit
for the swift success in Desert Shield and Desert Storm

belongs to this man. I think he did more than any other
single person to bring that successful campaign to a
close. He is the Commander in Chief of the North

American Aerospace Command, the Commander in

Chief of the U.S. Space Command and the Commander

of Air Force Space Command. And he is truly one of

the great heroes of our time: General Chuck Homer.

what our roles should be. I know in the case of Air

Force Space Command, so much of our effort was

designed toward being involved in the launch of satel-
lites, the control of satellites and stating the require-

ments for military satellites. We lost sight that our real

job is to provide space and its products to people --

people who pull triggers, the warriors in the foxholes,

on ships and in airplanes. If we fail to do that, then we

fail to service the people who are depending upon us.

That dependence is growing by leaps and bounds. Space

is fundamental to military operations. There is no turn-

ing back.
There are some significant issues in terms of national

defense needs, and ballistic missile defense has to top

the list. This is because of the proliferation of weapons
of mass destruction, and the means to deliver them, not

only by space means like ballistic missiles, but also
cruise missiles, terrorism and conventional aircrat_.

GENERAL HORNER: I'm going to open with a series of

questions that will frame remarks for our following
speakers who are the real experts, and give a brief

discussion of issues that I think are so important; they

must be addressed in the coming years with regard to
military space and our national security.

From a national security standpoint, we in space

must come to grips with our reason for existence. Space

by itself attracts people who are interested in technology

and science -- the dynamics of exploring this great new
frontier. Unfortunately, that attraction can deter us from

_on for existence. ,.,We 1_ sight that
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We must first and foremost develop adequate warn-
ing -- that's fundamental and all things grow from

there. As the range of missiles increases, that warning
needs to include space-based elements such as Brilliant

Eyes. Without a space-based tracker, your land and sea

based defenses lack range and lack opportunities for
engagement.

In terms of space-based defenses, there are those who

make a philosophical argument that these are weapons in

space -- I reject that. The weapon in space is the ballis-

tic missile, not the space-based defense. The space-
based defense will not engender an arms race and, in

fact, is probably one of the few ways we have of deter-
ring the proliferation of ballistic missiles and weapons

of mass destruction. Proliferation is the new war, the

war that is replacing the Cold War. So I see ballistic

missile defense as not only important in defending our
people abroad, but also in defending our people in this

theater of operations.

The intelligence roles in space have been fundamen-

tal and are growing. We've had difficulty in the past

because of walls erected through organization or classi-

fication from concerns about protecting secrecy. That is

changing -- I applaud those changes.
We also need to look at our ability to task the timeli-

ness of the information, and its dissemination. War is

now fought in minutes and seconds, not days and

months. The flow of information -- the acquiring of

information, the decision processes and the execution

processes involved with that information -- is going to

be fundamental to the success on the battlefield, particu-
larly if you consider other constraints that have been

imposed on warfare such as the adverse impact of casu-

alties. Desert Storm provides us glimpses of how impor-

tant it is, not only to not incur friendly casualties, but

also not to inflict casualties on the enemy if at all possi-

ble. It's a very difficult balancing act, but something
that is very important -- and it all starts and ends with

intelligence. We ignore that in peace time and have to

become deeply involved in war time. It's a question of

education, a question of exercising, and a question of

goodwill on the part of the operations and intelligence
communities.

We must come to grips with the concept of control-
ling space. We fully understand freedom and navigation
of the seas in peace time, and the laws of war and how

to conduct operations. We hesitate to talk about policy

with space control. And yet, as space has become so
fundamental to modern warfare, we must protect our

assets in space, our access to space, the information

coming from space, and we must deny those same

opportunities to any enemy. We fought space control in

Desert Storm. We attacked Saddam Hussein's ground
terminal sites. We used diplomacy to deny him Spot

Image imagery and Russian imagery.

People do not want to discuss control of space be-

cause there is a desire to have the world as people

would have it -- not as the world is. They want to
create the idea that space is pristine -- that we don't

want the military in space. While I might be able to sign

to that philosophically, there are, unfortunately, cases

that space is filled with military. In fact, the military
was first in space. So I think the space control issue is

how we support the regional CINCs as they plan an

intelligent, effective space campaign and how we can

implement policies and laws for the continued develop-

_ifun_ental to modern warfare, we
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ment of the systems needed to accomplish that mission.

In peace time, the single most important issue the

military faces is really not a military aspect -- it affects

all aspects of space. That's the efficiency of our space
operations. This is an issue at the forefront of debate

because of the declining dollars, and no one knows that
better than the people in this room. But the reason I'm

most concerned about that, setting aside just a natural

Iowa farmer's desire to do things efficiently, is that it

means limited availability to space and limited space
assets to support the war fighter.

So first, we must address the cost of access to space
in terms of dollars and in terms of time. Our lack of

responsiveness means vital capabilities are sitting on the
pad 2-1/2 years after they were supposed to be
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launched. That should be unacceptable. We need to look
closely at how we do space lift, and Tom Moorman has

conducted an extensive study. (He did an interesting

thing with his study this time -- he put it on floppy disk

so when they decide to do the next study they won't

have to lay out millions of dollars -- they can just take
those disks and put them in the computers and do their

study again.)

We need to look at how we do payload integration

and operations on the pad. We need to look at our range

operations, to get the cost of space down in every as-
pect. Space has grown up as a brand new frontier. No

longer a new frontier, space is a known quantity -- a
known operation. We will continue to make advances in

technology but, as in the case of flight, it is something
we must get down to a business-like fashion. It makes
sense.

We have to look at our costs of operations. Right

now, we have stove pipe controls for satellite flying.
That's inappropriate. Satellites operate on signals, and

each one is different. But you build a software system

that addresses the difference and one individual can fly
five, six, or seven different kinds of satellites. There's

no reason we shouldn't be doing that. It's just a ques-
tion of attitude.

We have more than one satellite control network.

That may be appropriate for redundancy purposes, but

we need to examine the protocols associated with satel-

lite control network, we need to examine duplication,

and we need to get out of that business where possible.

We need to make it efficient, but not only in terms of
military operations. There's no reason we couldn't share

with regard to commercial and civil activities.

Cost of operations also extends to what we do with

military space. We're involved deeply in things like
convergence with NOAA on weather satellites. That is

inappropriate duplication. NOAA has that job -- let

them do it. We provide them our unique requirements

for military operations, they satisfy those requirements
and we're making good progress.

One of the areas we need to examine most is commu-

nications. The military has long sought to have it's own

unique military communications satellite. We found in
the Gulf War we relied more and more on civilian

communications because we always underestimate our

NATIONAL SECURITY SPACE ISSUES

need for communications. As a result, during the Gulf

War, our land line communications went through Ku-

wait City which was occupied by the enemy. I don't

know whether they ever exploited it or not. If they did,

they certainly didn't do it very well. And Saddam Hus-
sein and the United States used the same satellite for

communications. Modern roles for space make for
strange bedfellows sometimes.

We need to take a look at what we really need for

military space communications. Things like EHF may

not be appropriate for commercial use, but may be

necessary for the Army to maneuver on the battlefield

or for the Navy to have help for low-probability of

intercepts for their submarines. We will fill those needs,
but we should come to rely on the commercial sector.

Also, we see a whole fundamental shift in communi-

cations with regard to military operations. In the past

we used the satellite communications to go from the
United States to the theater. I think we will find an

increasing use of fiber optic cable to go from the United
States to the theater and use the satellite communications

within the theater. Because modern warfare requires

high mobility, it requires fluid operations and immediate

command and control. All those advantages come from

space-based communications.

There is no doubt about it, the global positioning

system has revolutionized military operations and will

more and more on civilian communications
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continue to be operated by the military. But as we oper-

ate the GPS, we are finding millions of uses for it in the

commercial and civil sectors. And that raises questions

-- what will follow GPS? I think we may we01 find that

what follows GPS will probably be commercial systems

the military used rather than the huge up-front invest-
merit we did in the case of GPS.

The last thing in terms of efficiency is one that I
hope to hear from -- and Dick Scofiood's here with us

today -- the cost and time of acquisitions of new sys-

tems. If you look at the MILSTAR program, it is an

ideal example. MILSTAR is a brilliant system whose

requirements were defined in the Cold War. The Cold

War may be over, but you'll have trouble convincing

the people who pay the bills that it's not over.

MILSTAR is very expensive because of its unique Cold
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War requirements. The EHF system associated with

MILSTAR will become fundamental to modern military

operations. So the question is, how did we get in this

fix where we have a very expensive satellite to do a
vital job that could be done in a more efficient way if

we had known that the world was going to change?

The answer is, we've got to get out of the 10-year

acquisition cycles. We need to get our acquisition cycles
down to one or two years. The world is changing so

rapidly, technology is changing so rapidly, that we in

space can no longer afford long times in terms of acqui-

sition. Dr. Perry has made acquisition reform one of his
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top priorities. I don't know if he'll succeed, but the time
in acquisition must be changed and the cost of acquisi-

tion must also be changed if we're going to have on

orbit the things we need to fight in the future.

There are issues that go into the technology side. We

need to look at payload design. We need to look at the
size of our satellites. We need to look at the function

and how it relates to other systems. We've been reluc-
tant to do that. Often we look at systems in terms of a

unique system -- a stove pipe. For example, we often

look at space intelligence in isolation when in reality we

ought to look at how it compliments or how it is com-

plimented by air breathing systems or land based sys-
tems. Until we start looking at these things in terms of

systems within a function, we're going to have either
unnecessary duplication or gaps. And that's going to

take serious cooperation among a large number of agen-
cies.

In the terms of space lift -- there's no doubt about it,

we need national leadership. The Department of Defense

can no longer embark on a bold program to develop a

new space lifter. The money is not there. People are
fighting for their lives. When the Navy talks about

going from 12 to 10 carriers unilaterally, you know

there are serious problems in the defense budget.
I think we need to look at the role of the military

with regard to all the agencies in Washington. In the

case of the areas where I have influence, Unified Space

Command is very pleased with what's happened over

the past year. General Vern Conner has led an effort to

get the space operator to become the servant of the

regional CINCs in areas such as Communications and

Intelligence, areas we have avoided in the past because
they belong to the communicator or the J-2s of the

world, and finding that we're suddenly forcing a mar-

riage between Operations and Intelligence that was not

always there, but is fundamental.
I think we need to work on teams. Certainly what we

do in regard to Unified Space Command, sending teams

out to places like Korea, Europe, Bosnia, or with

CENTCOM, have proved to be very important because,

in the past, the war fighter has been ignorant of space
and what it can do for him. And quite frankly, when

you're ignorant, you're indifferent. Now, that might be

okay if you were in business. But the trouble with the
business we're in, is the price of failure equates to
American lives. So the Unified Command's three com-

ponents, Air Force Space, Army Space and Navy

Space, have become very aggressive in their outreach

programs to the components and the Unified Command-
ers in each of the regions. That's paying off.

Their job is to provide space requirements to the

acquisition community so we can get things that truly
meet the needs of the war fighter. We've had a gap in

the far past, it has been closed rapidly. Most people

now understand that the customer is not the payload --

the customer is the soldier, sailor, marine and the air-

man. We need to continue that. We must bring space to

the war fighter. The war fighter does not appreciate
what space can do and needs to be educated, exercised

and trained. We're doing that. We've been involved in a

number of extensive theater training exercises and the

beauty of it is not that we do any great wonderful thing,

spacetothe war f'  hter.
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not that any great horizons are broken, but that we are

developing what I call "CINC-pulI." We're developing a

requirement now being supported by the regional war
fighter, where in the past they have not had the knowl-

edge nor the interest to do so. And that's going to be

fundamental if we're going to develop and defend vital

programs in intelligence, communications or support

functions that space can provide.

Finally, we see that we're having war fighting cen-

ters. The Navy has done this for years, and done it
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well. The Army has done it. Certainly the folks here in

Colorado Springs have brought space to the Army. And

we've stood up out at the National Test Facility the Air

Force Space Warfare Center. There are those who are

concerned about whether Air Force, Army or Navy has
space. I think those are foolish concerns. It's important

that all people know, understand and have a voice in

space; that all the military feels the need for it and has

the knowledge of how to use it.

I think the bottom line of military space issues is
this: space has never been so important to war fighting

as it is today. People say Desert Storm was the first

space war. I don't know whether that's true or not, but

I can tell you that it is fundamental to modern war

fighting. We ignore it at our own peril and we ignore it
at the cost of American lives. We need to understand

how to apply it, and we need to educate the people who

need to use it. And that's not the space people -- it's

the people who pull triggers. They are the customer and
we must never forget that. They are the most important

person.

I'd like to now introduce the next speaker. This one

gives me great pleasure. I've known of Bill Studeman

for a long time. He doesn't know Chuck Homer from a

hill of beans. But, I'll tell you, when you're hanging out

there in the tactics and concepts business like I was in

the Pentagon, back when I was a Major, I knew of Bill

Studeman. And then when you're in Desert Storm and
you see people in the intelligence community who are

willing to take risks, who are willing to be selfless in

their support of the war fighter can do for you, you
become an ardent fan. And I'm an ardent fan of Bill

Studeman. In fact, I was intrigued when Bobby Inman

was going to become the Secretary of Defense. You
look at that, there's no powerful transference that would

exist in Washington than the Mike McConnell-Bill

Studeman-Bobby Inman trio and I thought, we're going

to really see some things happen. But unfortunately one

of the trio dropped out, so we have the duo up there
blazing trails.

So, Bill, I think we're all honored that you're here,

we're interested in what you have to say, but most of

all, I can tell you personally I deeply appreciate the

attitude you've had over the years and the support

you've given the war fighters of all the services. Thank

you so much.

ADMIRAL STIJDEMAN: Thank you. It's an honor to be

speaking here at the National Space Symposium, but it's

something of an unaccustomed honor. Not very long

ago, the idea of speaking before such a broad public

audience on intelligence and national security aspects of
space would have been all but unthinkable. That I do so

today is evidence of just how much has changed in our
view of the world since the Berlin Wall came down. I

have a lot to cover today, so I will be moving quickly.

There's no question this is an extremely challenging

time to be part of the national security establishment in

general and the Intelligence Community in particular.
The pressures to generate and accommodate change are

enormous -- pressures evidenced by changing world

threats, declining national defense and intelligence bud-

gets, personnel reductions, heightened debates over the
merits of various intelligence systems, and a host of

other developments -- all of which include extremely

complex and difficult issues and decisions.

Challenging as it is, it is also an exciting time to be

involved with planning the future of space reconnais-

sance systems -- not the least because the doors for
commercialization and internationalization of reconnais-

sance are beginning to open wide, certainly much wider

than most of us would have predicted just a few years
ago. The next five years promise to be revolutionary

and not for the faint-hearted, if you are wed to the ways

things were done in the old days of the Cold War. This

is because there are complex equity issues. Much is at
stake, much is unknown and much is still to come. In

many cases, we will find ourselves in uncharted territo-

ry, making the rules up as we go along, and worrying

about the consequences of a misstep. The world, after
all, may have changed its political contours, but it

remains a dangerous place, increasingly so as we ap-

proach the end of this century and begin a new century.

Space, as we know, offers enormous potential bene-

fits. But space, as we also know, can be used against us

by nations hostile to our interests. This is the equity

issue for national defense and intelligence. It is impera-
tive that whatever decisions we make in the coming

years, we get them at least approximately right from the
start. We have to make sure that all constituents of the

space community become sensitive to the needs and the

implications of space commercialization and security --

and that we find ways to deal with the inevitable ten-
sions and issues that will also arise. We also have to
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make sure that we focus our efforts on the areas of

greatest need and priority. What I intend to do today is
talk about some of these issues and areas and outline

what I see to be their principle impact.

I want to begin with some thoughts on context. Re-

mote sensing from space provides a wide range of po-

tential users with the capacity to gather data for a vari-
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ety of useful purposes, including military uses. The

U.S. Government operates very high resolution space-

based reconnaissance systems for intelligence and mili-

tary purposes. These systems are amongst the most
valuable U.S. national security assets because of their

ability to collect high quality data in short order over a

wide range of ground -- in essence because they give us

an ability to monitor events around the world on a near
real time basis. Indeed, more nations have discovered

the advantages of such satellites and are developing

indigenous capabilities or seeking the purchase of data

or systems -- I'll say more about that later.
Our understanding of the definitions and dimensions

of national security are in flux. No longer is there a

singularly monolithic, powerful and hostile opponent to

be used as a benchmark for the direction, priority, and

urgency of national security programs. National eco-

nomic imperatives have been added to the traditional

national security mix of diplomacy, defense and intelli-

gence. Space programs -- civil and military -- find
their costs and benefits weighed in terms of a broader

national agenda. Moreover, the advance of technology,

together with the end of the Cold War, has allowed and

encouraged the globalization in the defense industry,

including firms that develop and operate space systems.

Applications, even in the intelligence, reconnaissance,

and surveillance areas are increasingly internationalized

as we support UN, Allied partnership and coalition
activities around the world with our sensitive reconnais-

sance means.

There has been a general blurring of the distinctions

among the agendas and overlapping arenas of security,

commerce and science. Programs to advance national

security, economic competitiveness and scientific

achievement are no longer sharply distinguishable and

the process by which public policy is shaped in these

areas are spilling over one into the other.
One important aspect of these developments is the

on-going reassessment of the interests and needs of

national security -- and their accompanying implications

for US space policy and the Intelligence Community.

The outcome will be affected by a number of factors,

including the intensification of the competitive environ-

ment, including the reality of foreign availability (to use
an export control term), the realization of the advan-

tages of commercial practices, and the growing uncer-

tainty of the industrial base that supports production of
space hardware. One issue, though, is not in doubt --

the role of space systems in modem warfare.

I don't think that anyone has seriously disputed the

notion that the denial of space use to our adversary was
significantly demonstrated by our experience in the

Persian Gulf War. The unprecedented degree of space-
based support justifies the description of Desert Storm

as "the World's first satellite war." Space reconnais-

sance assets were brought to bear in a sustained and

large scale regional conflict that tested their ability to

contribute to critical decisions. The Gulf War clearly
served as a rite of passage for space systems and ex-

panded their place in the operational doctrine and sup-

port plans for the Unified Command.

It is also true that the space assets available to mili-

tary customers during the war were built and flown, at

least in part, for other reasons. The performance of the

space systems in the war owes much to their flexibility
and to the experience of the dedicated individuals who

operated them and interpreted that data that they ac-

quired. As some of you know, we are now in the midst

of the decisions that will shape the evolution of the

existing space architecture. As we make these decisions,

the central focus will be support for military operations.

This is the point I wish to emphasize: support to mili-

tary operations continues to be the first, last and al-

ways top priority mission for the Intelligence Commu-

nity.

I have listened to many briefings and reviewed many
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studies that describe the lessons learned from Desert

Storm and explore alternative futures. While individual

studies differ in the specifics, they are universally con-

sistent in recognizing that the geography of crisis is
uncertain, in assuming that resource constraints will

continue to color debate, and in recognizing that, what-

ever the conflict, timeliness, accuracy, completeness,

and relevancy disseminated at the lowest possible classi-
fication level will continue to be critical performance

criteria for space reconnaissance systems.

Desert Storm did reveal some key shortfalls, the

most important of which can be tied to an inability to

move data with absolute efficiency and to provide the
necessary total coverage of the battlefield. The major

one, of course, is our ability to consistently dwell or to

acquire synoptic imagery in sufficient quantities to meet

the intensive tactical demands. Similarly, because of
bandwidth demands of other architecture issues, we

were plagued by problems with the dissemination of

imagery.

As we look to the future we have kept these short-

falls in mind and we have strategies that will hopefully

overcome these problems. A main issue, though, is
cost. We are carefully weighing the tradeoffs that will
allow us to provide -- in a resource-constrained envi-

ronment -- collection assets that most effectively ad-

dress these shortfalls and the other needs of military
commanders and national policy makers.

To ensure that funding is available to continue a

meaningful program while seeking modest system im-

provements in the future, we have sacrificed near term

capacity while living off the resources of the past. The

space inventory in orbit today is generally less capable
than the inventory on orbit during Desert Storm. The

effectiveness of the systems we have in place will con-

tinue to diminish. We have the technology to evolve a
substantially more powerful satellite future, but we are

likely to be resource constrained and forced to stretch

our current and future systems. As I noted, the Intelli-

gence Community in conjunction with intelligence con-

sumers and the Congress, are in the midst of determin-
ing the phasing of a viable, future satellite mix. In this
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case, commercialization and internationalization of space

reconnaissance has the benefit of being adjunctive or

complimentary to our needs.

I spend a great deal of time trying to convince people

that they need to look beyond the lens of the camera.

Largely because of its cost, the collection apparatus --

its physical attributes, orbit, bells and whistles -- get the
majority of our attention. Components like ground

processing, data portability and intelligence product

refinements generally get far less attention and are

usually the first to get cut when budget reductions are

necessary. Yet these components in the end are at least
equally as critical as the collection hardware. I don't

want to overstate this, but I think Dr. Lan, an early

reconnaissance technology pioneer and founder of Polar-

oid, had it right with his principle that it's NOT the

camera, but the ability to deliver the information direct

to the user in the most timely manner that is important.

But of course we're not the only ones who are acting
on lessons learned from Desert Storm. The good news
is that we were able to use reconnaissance satellites

effectively as a force multiplier; the bad news is that

everyone else, including potential adversaries, recognize
it as well.

Total air superiority denied Saddam the ability to

conduct theater reconnaissance, allowing coalition forces
to execute the virtually undetected mass movement of

troops in the now famous Hail Mary maneuver. At the

same time, even with our shortcomings, our own recon-

naissance capabilities gave us an impressibly detailed

understanding of the battlefield when compared to earli-
er wars. The success was a demonstration to the rest of

the world of the advantages of intelligence assets such

as satellites and create a double-edge sword for U.S.

and allied military commanders. Widespread prolifera-
tion of global reconnaissance means creates significant

vulnerabilities for the movement and maneuver of large

military formations which will increasingly be available

to virtually any threat country (and possibly even rou-

tinely available to the media). Similarly, highly prolifer-

ated space reconnaissance means will likely further
dramatize and sensitize threat elements to their own

vulnerability to satellites, driving them to satellite avoid-

ance measures which diminish the longer term all round

productivity of expensive space reconnaissance means.

Particularly as a consequence of our success, de-
mands for broader access to satellite reconnaissance

technology are growing. An understanding of the value

of space systems is spreading rapidly. Russia is current-

ly marketing two-meter resolution imagery and plans to

market a .75 meter resolution imagery sometime in the
near future. Russian industrial representatives have also
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offered turn-key remote sensing satellites and/or tech-

nology and know-how to foreign entities. The French
are developing HELIOS. The technology from this

system is expected to be offered for commercial devel-

opment by the end of the decade.

An important fact to bear in mind is that foreign
capabilities need not equal ours in order to offer a prod-

uct that meets many customer needs and also has signifi-

cant national security impacts. Russian, French and

potentially other country or consortia initiatives to com-

mercialize the product of some reconnaissance systems

make it likely that significant amounts of military useful

products will be widely available and the proliferation of
remote sensing technology will continue to influence

military doctrine. U.S. Commanders will have to coor-

dinate the tempo of battlefield preparation with hostile

force opportunities for collection; conversely, they will
also need to phase U.S. collection operations to support

OOB determination, situational assessment, targeting

and battle damage assessment.

I'm sure that many of you are interested in the intel-
ligence view on the recent policy decisions on foreign
satellite sales. It is clear that the United States remains

far and away the preeminent player in the space recon-

naissance business, and we are moving to take advan-
tage of this enormous competitive advantage in ways

that protect the legitimate concerns of the nation. We

now have a set of implementation guidelines that ad-

dress the process for selling reconnaissance satellite
technology. This is a very complex issue that involves a

number of competing interests.

A fundamental goal of our policy is to support and to

enhance U.S. industrial competitiveness in the field of

remote sensing space capabilities while at the same time

protecting U.S. national security and foreign policy

interests. Success will contribute to maintaining our

critical industrial base, advancing U.S. technology,
creating economic opportunities, strengthening the U.S.

economy and promoting regional stability. The size of
the future commercial marketplace is uncertain and

possibly overstated.

The new executive branch policy now in place covers

foreign access to remote sensing space systems, technol-

ogy, products and data for scientific, industrial, civil,

government, military and individual users. With respect
to commercial licenses, this could include operating

licenses granted under the Remote Sensing Act of 1992

and export licenses for certain items controlled on the

U.S. Munitions List (USML). A key objective of the

Remote Sensing Act of 1992 was to create an environ-

ment in which U.S. industry could provide remote sens-

ing imagery to a potential market of domestic and inter-

national customers. While the executive branch policy
will define certain restrictions for export of items on the

USML, export of items on the list or the Commerce
Control List would continue to be licensed in accor-

dance with existing laws and regulations.
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License requests by U.S. firms to operate private

remote sensing space systems will be reviewed on a case

by case basis in accordance with the Lan Remote Sens-

ing Act of 1992. There are as well a set of restrictions
that I would call the "conditions of citizenship" for all

those who want to reap rewards from participating in

the remote sensing market place. I'd like to outline a

few of these conditions: An important caveat to keep in
mind is that all requests will be evaluated on a case by
case basis.

With respect to licensing and operations of private

remote sensing systems
• the government will have insight into all satellite

tasking;

• the license is not transferable nor subject to foreign

ownership above a specified threshold without the

explicit permission of the Secretary of Commerce;

• all encryption devices will be approved by the U.S.
Government;

• as new foreign customers are brought on board, the
U.S. Government will be notified;

• the data downlink format will be accessible to the

U.S. Government when needed;

• and most importantly in my mind, during periods

when national security or international obligations
may be compromised, the U.S. Government (after

cabinet level approval and consultation at the high-

est levels) can place restrictions on collection
and/or dissemination.

With respect to the transfer of advance remote sensing

capabilities:
• there is no resolution cutoff;

• as a general guide, the imagery quality characteris-
tics being provided should be those that are avail-

able or are planned for availability in the world
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marketplace

• any system made available to a foreign government

or other foreign entity may be subject to a formal

government-to-government agreement;
• proposals for government-to-government intelli-

gence or defense partnerships with foreign countries
(regarding remote sensing) that would raise ques-

tions about U.S. Government competition with the

private sector shall be submitted for interagency

review at the policy level;

• approval of requests for export of systems would

also require certain diplomatic considerations such

as informing other close friends in the region of the
request.

Regarding the transfer of sensitive technology:
• the United States will consider applications to

export sensitive components, subsystems and infor-

mation concerning remote sensing space capabilities

on a restricted basis. Such sensitive technology

shall be made available to foreign entities only
through a government-to-government agreement

with assurances to protect U.S. technology.

In a recent speech to the Intelligence Community,

Vice President Gore highlighted the escalating security
dimensions of environmental degradation. In making the

link between the environment and national security he
said, "since we collect so much more information in the

'black' than in the open, it's of critical importance to
translate and apply this information to the broader and

more varied dimensions of national security." The Vice

President's speech on the environment is a good exam-
ple of an issue that has not been within the province of

the Intelligence Community but in which the Commu-

nity can make contributions as a consequence of the
capabilities it possess for its main missions.

Consistent with the spirit of that approach, as well as

with initiatives to foster greater openness within govern-

ment and with the American people, the Intelligence
Community assumed a very active role in the Environ-

mental Task Force (ETF), which assessed the potential

Community contributions to environmental issues. Over

100 classified briefings and full access were given to the
ETF for a technical assessment to determine the envi-

ronmental utility of classified data from unique sources.
With the completion of the ETF's work, a follow-on

group known as MEDEA has just been set in place.

MEDEA is a group of distinguished scientists who have

been given access to classified programs. Our involve-

ment in this important area signifies a commitment to

maximize the use of intelligence information, maximize
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the use of historical intelligence archives, and gain

additional value out of forty plus years of intelligence

expertise.

In many ways, the MEDEA group is reviewing what
mich be termed "archeological data" on the Earth's

natural environment. World scientists will then gain a

much better understanding of a whole range of environ-

mental topics, including global climate change and
related issues such as decertification, deforestation, and

the human impact on nature in general. The next phase

-- which is about to begin -- will be a determination of

how we can establish a process that will institutionalize

support to environmental science through disclosure of

data that has been collected over the years.

The environment is not the only non-traditional area

that has engaged our space assets. Last summer, with

due care for legal constraints, we supported the Federal

Emergency Management Agency with data on the floods
that devastated the Mid-West. Again, we were able to

do this as a by product of our main missions.

Closing Thoughts:

I expect that we will see more and more requests for
non-traditional support, and I expect us to honor them

where we can. Additionally, the Intelligence Community
will be offering some more forthcoming initiatives on

space reconnaissance openness to the National Policy

Community, which I am not at liberty to detail here

today. All this notwithstanding, we cannot lose sight of

the main business we are in, which is to use space

systems for intelligence purposes, which we hope to

keep at the leading edge of technology.

Let me close here and thank you for your time and
interest. I have talked at some length this morning of

changes that are affecting us and that will continue to

change the way we do business. Commercialization and

internationalization are likely to have a particularly

strong influence in this regard. But -- as I hope was
evident in my remarks on the military uses of space -- I

fully expect space to remain a strategic national security
and intelligence enterprise. In that context, I am sure

that many of you in the audience will have continuing

important roles to play. Thank you for your attention.

GENERAL HORNER: This looks like the Navy hour --
me with my Naval suit on, Studeman and our next

speaker. When I was in Rhyiad, in order to do the air

component job of course you had to have vital support
from all the nations and all the coalitions and all the

services of the United States. Heading up the Navy

contingent, showed up at my headquarters, was this
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unassuming, often in-articulate, non inspiring individual
and everyone called him Ho-Chi-Min. His name is Lyle

Bien, and he became professionally known as Ho-Chi-

Min Bien. If there's one thing that I think we respect

more than anything else in a military individual, it's
selflessness. The calling in and of itself requires selfless-

ness even to the giving of one's life. I have never met a

more capable, more inspiring, more selfless leader than

our next speaker. When I was told that Lyle Bien was

being promoted to Admiral, I was ecstatic. When I was
also told that he would come and head up Naval Space

Command, I was filled with joy from the bottom of my

heart. Our next speaker, Lyle Bien ... oh, by the way,
let me get out the Jim Hartinger stool for him.

REAR ADMIRAL BIEN" It is a special honor to be here

today representing the Naval Space Command. We

believe the Navy and Marine Corps story in space is
one very much worth telling. We also believe that our

history of concentration on tactical support to our war-

fighters offers a baseline methodology for the future.

And we're proud of the relationships we've developed
in the space industry as represented by folks like you.

In this room are many of the great minds in the
American space community. It should be our collective

goal to harness that national brainpower to better serve

our customers -- customers defined simply as that di-

minishing corps of intrepid young men and women who
man the front lines in defense of our nation's liberties.

All that we do here should be with their needs as war-

fighters uppermost.
All of the services, and most especially the naval

services, have become deeply and irreversibly space

dependent. There are those who bemoan that. If the
Gulf War is a fair test, then I think its more a cause for

celebration. But before we celebrate, I should briefly

introduce the Naval Space Command.
More than a few of the people I meet seem surprised

to learn that there is a Naval Space Command, leaving

us with a continuing burden of always having to intro-

duce ourselves. We are located in Dahlgren, VA, an

hour by car from Washington, DC. It is an idyllic

place, so remote it still has its own on-base school

system. It is an ideal shore duty home for our sailors
and their families, and a source of civilian labor known

for their permanence and dedication.

From Dahlgren we operate our one-of-a-kind Space

Surveillance electronic fence that runs from San Diego

to the Georgia Coast. From that fence we maintain an

exacting catalog of over 7000 objects in space with

special emphasis on the 500 currently active payloads.

We are also the Alternate Space Surveillance Center and

Alternate Space Defense Operations Center for the

centers in Cheyenne Mountain. We perform those duties
in our role as the naval component to General Homer's

US Space Command.

It is also from Dahlgren that we dispatch our Navy

and Marine Space Support Teams. These teams repre-

sent the best and the brightest of the Navy's small but

vibrant space culture. Their credibility is derived from
the limited but broad involvement across the entire

space horizon. These teams of 1 to 5 people take tai-

lored training to the Fleet and Fleet Marine Forces. For
most of our lives space products were the sole domain

of the intelligence specialist. What got into the hands of

the operator was a sanitized product which sometimes

met, but often did not satisfy his needs. Since the Gulf

War, we've come to realize that infinitely more timely
and complete space-derived products must be provided

to our warfighters. Our Space Support Teams are mas-

ters at training our sailors and Marines on what is avail-

able, how to get it, and how to exploit it. As a side
benefit, these teams then become an avenue by which
the Fleet can transmit their needs and concerns for

advocacy in the space requirements process. If we hear
and act properly on those needs, our future deployed

forces should have the right product, in the right place,

at the right time. We also have a very active Plans and

Policy Division that gives real Fleet definition to the

Navy's position on everything from Military Satellite
Communications to the all important roles and missions
debate.

Our only two outlying commands are the ROTHR
site in Chesapeake, Virginia, and our Navy Satellite

Operations Center in Point Mugu, California. It is from

Point Mugu that we fly the TRANSIT navigation satel-
lite constellation and the EHF packages on FLEETSAT

and our newest bird, the UHF Follow On, or UFO.

It is often said that the Navy is the biggest military

user of space. That may be true, but what I believe is

intended is that the Navy and Marines are actually the

most dependent users of space. Nearly everything we do

today in the command and control of our ever diminish-

ing, but increasingly lethal forces, has to do with band-
width. For most folks, including many military forces,

that may simply mean another T-1 or even T-3 line. For

the Navy it represents a painful dilemma of finding
enough satellite capacity, enough antenna real estate,

and enough terminals to support our troops. And we

never have enough. To illustrate the point, the typical

U.S. military installation ashore has 100 times the band-

width available on our major combatants. Further, while

most major installations now have video teleconferenc-
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ing, we're still struggling to make it possible for sailors

to call home or to watch the Super Bowl -- live. Not

surprising then, it is that dependency on satellites for

tactical communications that made us early developers

of UHF satellites (and not coincidentally, why we are a
bit single-minded about MILSTAR).

Likewise, it was the uncharted vastness of the

world's oceans that led us to develop the Transit Navi-

gation satellite, which became the desert super star --

GPS. It was our forward deployed operations that led us

to develop (along with the Army) the JTAGS and
TACDAR, where we strip raw IR data from DSP and

pump it directly to the Fleet. None of this is intended to
boast, but it is intended to portray some of the Navy's

long history of space pioneering and dedication to the

tactical warfighter -- and to suggest a model for future

space acquisition. We believe this tactical focus com-
bined with the current trend toward commercial technol-

ogies is on the mark both fiscally and operationally. An

example of that marriage can be found in the Navy's

UFO program. It embodies very straightforward func-

tional specifications, is built with almost totally com-

mercial technologies and commercial specs, and em-

ploys a simple build and launch contract. For less than
$200 million per satellite, the nation will get nine satel-

lites on orbit, and the contractor has a commercial bus

that is rapidly becoming the world standard for commu-
nications satellites. The point of this one program is that

there is a great deal more common ground between the

military and commercial user than we have generally

exploited. If military satellites are to be affordable, I
believe this model must become commonplace.

Speaking more immediately to the Fleet, it is a fact

that of all the DOD systems on orbit today, many may

have Navy roots, but few are acquired by or flown by

sailors. We are not any longer small players on the

space field -- we are downright tiny. I'm not here to

bemoan our status. In stating our warfighting needs, we
will hold fast to our belief that it takes a sailor to articu-

late the needs of another sailor, or as my deputy says,
"The man in the crow's nest must understand the sea."

The Air Force is on record as wanting to become the

sole agent for the U.S. military in space. We remain

opposed to that notion -- not on parochial grounds, but

of the belief that life and war at sea are too foreign to

be fully appreciated except by those who go there. We
insist that to cede our core mission of training the Fleet

and being their spokesman is to put at some risk the
Fleet's ability to wage war as well as peace, with ulti-

mate efficiency. Accordingly, when we argue for DDL

on ALARM, its because the Fleet has told us they need

the data direct to the shooter. When we argue for Polar
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EHF, it is because we have forces in the polar regions

that are dangerously comm-deficient without it. When
we build GFO, it is not so we can be a one satellite

Navy, it is because our vast ocean topography needs are

not being otherwise satisfied, when we stand up for
MILSTAR, it is because we don't have the terrestrial

options available to garrisoned forces.
Well, I've talked long enough. Let me wrap up here

with a reminder of what it is that we are about. In the

Navy's policy white paper "From the Sea," the Navy

and Marine Corps have joined hands as the enabling
forces that will kick open the door and form the beach-

not on pardi grounds, but of the
belief that life and war at sea are too

foreign to be fully appreciated except

by those who go there.

[ ...............

head permitting the entry and support of follow-on
forces ashore. We think of this as operational maneuver

warfare from the sea -- in keeping with the practices of
victorious navies over centuries. To succeed in that

duty, we must have highly skilled and intensely motivat-
ed sailors and Marines deployed to far-flung regions on

the sea. For them to fight and win, they must enjoy

abundant, tactically relevant, and timely space support.
To send them in harm's way with less is not only an

abrogation of our responsibilities to those brave young

men and women, it is to put at risk the principles they

defend. I speak for my entire command when I say that

we look forward to working with you to ensure we

never fall short of fulfilling our sacred obligations. God

bless you and thank you for having me.

GENERAL HORNER: Our next speaker will claim that

the Army is the biggest user of space. I first met Don

Lionetti when he was the Commander of the Army

Space Command. Previous to that he'd had an important

role in the acquisition of the Ballistic Missile Defense

System, and it was a natural merge to bring the Army

Space Command under his purview. I think it sends the

right signal that the Army is deeply interested in space
and it's support of the soldier, but more than that it

brought a man of tremendous intellect and tremendous
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courage to our business. I welcomed him because he's

truly at heart a war fighter, but more than that he's a
thoughtful and a spirited leader. I must say, just before

he comes up here, that I find a personal appreciation for

having Don Lionetti -- his height and his obviously
overblown figure make me fondly remember Schwartz-

kopf. Don Lionetti...

the Cold War ended attd?_ a
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L/GENERAL LIONETFI: I'm really delighted, sir, to be

back a year later to speak at the National Space Sympo-

sium. As you may recall, last year my remarks focused

upon some of the points made by the CINC, the essen-

tiality of the delivery of tailored, smart space applica-
tions to support war fighters. Today I have chosen to

limit my subject much more narrowly and speak about

missile defense.., to take you a bit afield from where
we've been thus far during the preceding presentations.

Let me start with a slide that just about everybody
has seen in one form or another since the end of the

Cold War (Fig. MIL-1). Sure the world has changed. It
remains in a state of flux, this has both good and bad

sides to it. We all breathed a great sigh of relief when

the Cold War ended and we experienced a short period

of euphoria followed by the realization that, with the
demise of our former antagonist, we still faced the
threat of conflict on a number of smaller fronts. Region-

al hot spots have blazed since 1989 -- Iraq, Somalia,

Bosnia, North Korea -- all of them have flared up and
have presented unique and sometimes unconventional
situations for our armed forces.

We can no longer count on a narrow range of uses

for the military option. As an arm of national policy,

our military will continue to be called upon to overcome
the challenges of conventional, unconventional and even

undreamed of situations in the future. When you add all

this activity to the current resourcing environment that
we find ourselves in, we come face to face with the

challenge: how do we do more with less and do it bet-
ter, and do it consistently. Of course the United States

soldier, sailor, airman and marine certainly is where our

greatest investment goes and must go, but advances in
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technology will give solutions to age-old problems that
we continue to encounter on the battlefield.

No matter what we do, there are still going to be

grave dangers out there. Maybe they're less concentrat-

ed than during the Cold War period, less powerful than

our former enemy the Soviet Union, but these forces (in

the Third World particularly) could soon possess weap-

onry to demand an equal seat at the table with the rest
of the nations included in the nuclear club.

The former Secretary of Defense, I think, did a good

job of defining principle dangers for us and our current

leader in the Department of Defense expressed very well

during his confirmation hearings last February, in the
fact that both old and new threats pose dangers to peace

and security. As a soldier, perhaps I can determine the
immediate threat on the battlefield, but for a more com-

plex look at the world and a prediction for where we go

in the future, you really have to look for broader intelli-
gence means. So I turn to Admiral Studeman's boss and
take a look at what the DCI said during his confirmation

hearings about the threat to both the United States and
to forces deployed abroad. This particular quote (Fig.

MIL-2) really talks about the threat to the U.S. and the

fact that over a recognizable period of time we're going
to see the Third World develop the capability to deliver

a weapon of mass destruction into the United States. It
could perhaps even come sooner if the missile technolo-

gy regime were avoided and weapons were sold directly
to those nations.

Since that time, and as recently as March of this

year, the Director's estimate sharpened around the edges
a bit and he warned of the combination of declining

morale in the Russian military and increased organized

crime efforts by states such as lran to purchase nuclear

material or the brain power to build their own. He

specifically warned of North Korean threats. And, of

A NEW WORLD ORDER

;'6 Reunified Germany And Soviet Union
Disintegration...European Restructuring

;_ Cold War Termination...But New Instability

,,'t Regional Hot Spots. Military Downsizing...
Refocus On Power Projection Requirement

Non-traditional Missions

"_ New Administration And Resourcing
Challenges

STILL A DANGEROUS WORLD )
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"..,Over the next ten years we're likely
to see several third world countries at
least establish the infrastructure and
develop the technical knowledge that's
necessary to undertake ICBM and
space launch vehicle development."

",4 shortcut approach that's prohibited
by the missile technology control

regime and by the nonproliferation treaty would be for
such third world countries to buy ICBMs or major
components covertly either with suitable nuclear
warheads or fissile materials."

James Woolsey
CIA Director

Before the Senate Governmental

Affairs Committee

February 24, 1993
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(_ CONTINUED INSTABILITY AND TURMOIL

"1 say it quite plainly -- when I come to power,

there will be a dictatorship."
1991 Campaign Speech
Reported in "Time' Magazi_
27 Dec 93

"Promisea to increase the national income

largely by selling more weapons abroad."

"He's threatened to sieze Alaska, carve up

Poland and reconquer Finland."

V_d_mirZ_in_sky F_clder NewsWeek
Rl_ss,anLiberal _rr',c_ abcPa_/ 27Dec 93

In Jan 1993, Zhirinovsky sent ten "soldiers" to Iraq to fight American

Imperialism

f
"HE SIMPL Y REFLECTS THE MOOD OF THEPOPULA TION TODA Y." _ _._
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MISSILE DEFENSE

Continued Political Support

r_ Improved Theater Missile Defense Required ASAP

- Patriot Upgrades And THAAD On Contract
- Promising Navy AEGIS, USAF Boost

Phase Initiative And Army CORPS SAM

Effective Limited Strategic Defense...A Smart First
Step

- But A Second Priority Effort (Bottom Up Review)
- Only Technology Readiness Effort Affordable

_ TACTICAL AND STRATEGIC IMPERATIVES)
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course, very recently he announced the North Koreans

have developed a missile capability capable of delivering

weapons at more than 1,000 kilometers range. If these
should be sold to their traditional customers in the Mid-
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die East -- Israel, Turkey, Saudi Arabia -- all could be
threatened.

In Russia as well we see continuing instability and

turmoil characterized by the sentiments and the actions

of one of my real heroes, Vladimir Zhirinovsky (Fig.
MIL-3). He has become the Rush Limbaugh of Russia,

but at least Rush only has a radio talk show. This char-

acter is the leader of his party. I think he's not very
misinterpretable in terms of what he says. It reminds me

of the story of supersex, where you really have to listen

very carefully or you're going to miss the point. The

story goes that two brothers decided that their 75 year
old father needed to be perked up a bit; after all, mom's

been gone for five years now. So for his birthday, they

decided to get some female companionship and hired a

professional lady to provide supersex. A gorgeous 30-

year old blond knocked at the 75 year old's door on his

birthday and when he opened it she said, "Hi. I'm here

to provide you supersex." The man thought about that
and said, "I think rll take the soup."

In the missile defense world we're doing reasonably
well, particularly in the theater missile defense arena.

This slide summarizes missile defense for you (Fig.

MIL-4). Theater missile defenses are our first priority

as established by the Bottom Up Review and by Secre-

taries Aspin and Perry. These defenses enjoy first posi-
tion. We have upgrades coming called Patriot PAC

Three; we just selected the missile that will support that

built by Loral called ERINT. Theater high altitude area

defense is on contract. Navy Lower Tier is going gang-

busters. And then there is an amorphous, but large,

food fight out there for the rest of the pieces of theater

missile defense involving boost phase intercept,

CORSAM and Navy Upper Tier. That is being
dialogued even as one speaks in the halls of the Penta-

gon these days. But at least there's emphasis there,

there's focus, there are people working it. It's happen-

ing and we're going to get some solutions and we're

going to deliver them to soldiers in pretty reasonable
time.

I am not so sanguine that in the strategic sense, in

that other theater called the United States if you will,
that we're doing as well. I have been an advocate for

effective limited strategic defense as a smart first step,

and now we're pursuing that in a second priority system
off the Bottom Up Review in what's called a technology

readiness program. This is a little worrisome, so let me

spend a few minutes talking to you about national mis-
sile defense, defense of the United States, and summa-

rize it for you on the slide on the right screen (Fig.
MIL-5). First, it isn't there -- it doesn't exist. General

Homer has stated many times in the past that, of all

145



10TH NATIONAL SPACE SYMPOSIUM

_ MISSILE DEFENSE OF THE UNITED STATES
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,_ Is The First Responsibility Of DoD

Technology At Hand For Limited

First Step

,_ But Consensus To Build Dissolved

With The USSR

Accidental Or Unauthorized Launch

Considered Very Low Probability

Massive Attack Couldn't Be Handled Anyway
China Can Be Deterred

,_" No ICBMs In The Third World Today. Not Certain When

Capability Will Appear

Bul. It We Don't Start Now. Possible For Threat To Have ICBM

Before We Have Delanse
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those tourists who come through Cheyenne Mountain
and are impressed with our wonderful ability to detect

launches from anywhere in the world, 70% are flabber-

gasted to learn that we have absolutely nothing we can
do about it once those missiles are launched other than

to warn people to duck. I don't think this story is well
understood throughout the United States, and I think it

should be because it represents, in my judgment, a

critical need. Especially when one considers the threat

that we just talked about, the uncertainty of it, the lack
of knowledge when Country X will get capability Y and

the fact that you don't just develop national missile

defenses overnight. It's the principle responsibility of

the Department of Defense, certainly, to defend the
nation. And technology is there to be able to take that

smart step. But we lost consensus to build, (we had it

for awhile with the Missile Defense Act of 1992), when

the Soviet Union disintegrated. Some didn't believe it

was really credible that there could be an accidental

launch out of the former Soviet Union, many believe
that China is deterable; and the Third World doesn't

have the capability anyway so why do you have to

hurry.
As the threat has developed in that manner, the

decision makers really have a dilemma, and that is, do I

put money on that in the near years or do I recognize

that this permits me to delay the investment in the near

years, take some mount of risk, and hopefully get to it
later on. That's really where we are as a result of the
decisions taken. Because we see no ICBMs in the Third

World, we have decided instead to have a technology

readiness program. My concern, my worry, is the last

point on that slide. It says "but if we don't start now,

it's possible for a threat to have an ICBM capability to

threaten the United States before we have an ability to

put forth a defense." The debate is shown in a nut shell
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NMD DEBATEIN A NUTSHELL

At The Bottom Line Is What You Believe About The Threat:

If You Believe The Third World Won't Get A Nuclear
Weapon And The Capability To Deliver It

Ballistically... And That Current Stability With Russia
And China Will Prevail Until 2004-2010, Then Don't
Pursue Earlier NMD Than Current Program Would
Deliver

Alternatively, If You Don't Want To Take That Chance,
Then A First-Step, Single Site, Treaty Compliant NMD
Is Prudent

I GUARANTEE A WINDOW OF VULNERABILITY )

WAITING FOR THREAT UNAMBIGUITY WILL

MID6

in this slide (Fig. MIL-6).

R really depends on what you wish to believe about
the Third World. Notwithstanding the Soviet Union and

that something could happen there, but just looking at

the Third World in and of itself, if you don't think

they'll get a capability until the mid to far term then

there's no need to rush. If you don't want to take that
chance, I suggest that a first step, a single site treaty

compliant system is prudent because, if you wait for

threat unambignity, I believe you're going to guarantee

for yourself a window of vulnerability.
The consequence of making the wrong choice here, I

suggest, is intolerable because if it ever came to pass
that an irrational Third World leader had the means to

launch a weapon of mass destruction into this nation,
not only are we back into a nuclear blackmail kind of

environment, not only must we be careful about what

we would do preemptively, would we have the national

will to preemptively take it out. Look at the debate

raging right now about North Korea... and that does

not include weapons that can reach the United States.

Should we or shouldn't we? It would be very difficult to

make a commitment to do some kind of preemptive

absolutely nothing we can do about it once

........ I I II



take-out ... and even if you did, one would have to be

very careful not to miss.

Finally, and this last point is probably the most

important one I will make today and that is that if we let

ourselves get into that situation, our national strategy,

one of holding military forces back into the continental

United States and deploying them where necessary
regionally to exert our national will or within our na-

tional interests, I believe we would be intimidated from

such a deployment ... from extending ourselves in such

a military strategy ... if the region to which we were

deploying was covered by a Third World crazy who had

the means of putting one into the United States and who

was not able to be deterred conventionally. Intolerable.

Having said that, what are we doing about national

missile defense? Here's a summary of the program

strategy out of the BMDO. We're to build a program
that's responsive to an evolving threat but it's not an

acquisition commitment. And it needs to be responsive

to Congressional guidance. We've got all those ticks up

there on Congressional guidance: operationally effec-

tive, put priority money on the technical challenges,
keep the option to deploy, reduce lead times, and do not

III I

develop, test or deploy a system in violation of the

ABM Treaty. Notwithstanding what my boss said,
because I agree with him 100%, I'm talking pragmati-

cally that whether you like it or you don't, the Treaty is
there. This Administration has stated a commitment to

abide by the Treaty so it seems to me we need to do

what we can do, do what is permitted within the con-

struct of our Congressional guidance, or we might end
up getting nothing and the nation will continue for

another 10-20-30 years without any effective defense
against ballistic missiles.

Technology is very important. A technology readi-

ness program, in my words, is shown on this slide (Fig.

MIL-7). It just says that if we ever do anything, the first

effort really is going to be very modest. It probably
means sending brass board equipment and maybe even
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Program.--NASA Office of Aeronautics sponsored
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some contractor support out with it. The BMC 3 associat-

ed with it is probably going to be the command and

control, the computers and the intelligence systems that
would be used for the technical demonstration. There-

fore, I say that whatever you're going to do in demon-
stration must be designed at the outset to be used for

operational purposes and that whenever you do a demo,

you ought to make it as realistic as possible, perhaps

even using the ARSPACE tactical operations center to

launch the missile from Kwajalein Atoll. Could that be

done? Of course. We do off-set shooting all the time.

I'm talking about off-set of a hemisphere.., but it

certainly could be done. Such training, such an opera-

tional development, where the user community would be
embedded and closely wedded to the developer commu-

nity, would perhaps be able to cut time line down and

produce for us at least the first step NMD system as

soon as it is possible to do.

In this era of budget constraint, it's very easy to rip

apart the technology base. This is the only commercial

I'll put up (Fig. MIL-8). It just says you need to be

very careful about taking money away from our invest-
ments and technology for the future. It was these invest-

ments that got us what we have today. If we're not care-
ful in this budget environment, we'll find ourselves

eating seed corn that will therefore not be available to
us in the future. And while seed corn is nutritious and

tastes good, it can only be eaten once. I'm not saying

that you want to have rampant technology. I am saying
that the technology must be focused on what our main-

line programs ought to be in this tight resource environ-

ment, but, nevertheless, we do need to maintain interest

in and funding for a technology base that makes sense to

support missile defense in the future that surely we will
need.
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TECH BASE ESSENTIALITY

Stay Ahead Of Threat Evolution By Retaining Capability
For Revolutionary Breakthrough And Avoiding
Technology Surprises

`1 Flexibility For Deployment Options Maintained By
Discouraging Proliferation, Tech Risk Mitigation, Rapid
Transition From Technology To Fielding

-1 Cost Reduction Obtained By Tech Transfer, And
Automation To Reduce Force Structure

Keep Technology Needs Consistent With Commercial
World By Dual Use, Maintaining industrial Base, And
Modernization Of Weapons

":BUT MUST BE FOCUSED ON MAINLINE "_

,PROGRAMS IN TIGHT RESOURCE ENVIRONMENTJ
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As I close, I'll leave you with some final threat

thoughts that reiterate what I've been saying all along.

That is, in my judgment, the most worrisome part of the

ballistic missile threat yet to emerge but inevitable, is
that threat which will put the means to deliver ballistic
missiles in the hands of Third World crazies such as the

ones you see here (Fig. MIL-9). You can find scores of

quotations for guys like that, and what, of course, we

have to prevent at all costs is that lighting up of the sky
over Pittsburgh or Chicago or New York or some other

city in the United States.
That is my missile defense story for you today.

Thank you very much for inviting me.

GENERAL HORNER: That was a powerful presentation

Don, as always. The next speaker was presented to me

when I was looking for an operator for Air Force Space

Command. Billy Bowles, in his inevitable way of sell-

ing, said "We have this wonderful individual." I said,
"What's his background?" And they said, "he's an arms

control expert." And I said, "That's interesting. Who

else do you have?" He kept coming back to this individ-
ual, not because of his previous assignment with ACTA
where he lived in Russia and counted warheads, but

because of his tremendous potential to serve the Air
Force and the nation.

Bob Parker came out to Colorado Springs. I didn't
know him from Adam's house cat. Believe me, he

received extreme scrutiny. He has passed every test with

more than flying colors. In fact, I find myself scram-

bling to keep up with him. One of the most important
tasks he took on, in addition as the DO for Air Force

Space Command, was as the interim commander for the

Air Force Space Warfare Center where he gave them

guidance and impetuousness. If you haven't visited the
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Saddarn Hussein
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during Operation Desert Shield
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Space Warfare Center, if at all possible you should do

so either while you're here on this trip or some other

trip. what they are doing out there is truly marvelous.

So I can tell you that Bob Parker's future in the Air

Force is brighter than ever. He has the diplomacy, he
has the intellect to serve at the highest councils of our

government, but more than that, he has the drive and

the savvy to be a great leader at the operational level.

Bob, here's your chance.

M/GENERAL PARKER: Good morning, I appreciate that

introduction. As General Homer mentioned, when I

arrived here he gave me a challenge -- I'm not sure if I

ever fulfilled it. He said, "I want you to set up a think

tank on space warfare and we're going to man it with

fighter pilots." Now there's a challenge.
Space Warfare Center: I was the interim commander

for a few months, and I have to admit this is probably

the single biggest initiative Air Force Space Command

is going to take on for this decade. There's a lot of need

to get space out of space and apply it to war fighting. I
think that's probably where the Command was remiss

for several years. We're very good at launching and

controlling satellites, but not good at the integration of
what satellites did or could do for the war fighter. So

we set up the Space Warfare Center.

As you know, in all good briefings, I have to tell

you what I'm going to tell you, tell you, then I'll recap
and tell you what I just told you. So these are things

that I'm going to cover quickly, and if you notice that

all things coming from the satellite come to the user

whether it's the guy in the foxhole, seamen or the guy

in the cockpit.

Probably two things really created the Space Warfare
Center. One was the lessons learned, and we heard
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about the first space war and Desert Storm, etc. As the
war started generating, we realized our dependency on

space. Do we have adequate communications to talk to

people half-way around the world. We were limited on

warning for scud attacks. We had limited capabilities in
some areas, we had excellent capabilities in others. For

example, GPS may have come into its own during

Desert Storm because we knew exactly where in the
desert soldiers and jeeps were. I was in the cockpit with

outstanding navigation. The weather was an absolutely
essential factor, as were the weather satellites. The Hail

Mary as mentioned earlier, might not have come off as

well if we hadn't had good weather forecasts, not only

for the target areas but also for the soil composition and
moisture. Desert Storm was probably the driving force

for setting up the Air Force Space Warfare Center,

followed by the Blue Ribbon Committee headed by

General Moorman. The committee came up with a very

obvious solution. We were very good at the acquisition
and the operating of our satellites, but we weren't doing

an adequate job of protecting and supporting the war

fighter. And that's really why we created the Warfare
Center.

With that capability, we don't actually go out and
deploy forces to fight, but we have to make sure that

our capabilities are there when the war fighter wants

them. So it's a combat operation to exploit and control

space. The Warfare Center wants to work at not only
controlling space, but exploiting the capabilities we have

there now, and just as important, exploiting the future
capabilities.

What do we do at the Space Warfare Center? There

are four major functions. Space applications: what we
want to do is exploit the capabilities we have, whether

it's in warning or navigation communications, and get

that capability to the guy in the cockpit or someone on

the ground, whoever needs it communications wise, so

the war fighter can execute his war plans. We want to

support space in the war fighter's operational plans.

You send teams out to the theaters, to the component
commands, we send out Air Force teams in conjunction

with Unified Command, to make sure they have the

expertise in theater. It's an educational process, which is

our third goal. We want to educate through our PME

programs to make sure that the young officer and air-
man understand and can use space as a normal process

when he's planning operations. And finally, because
we're out at the National Test Facility, we have an

outstanding capability to do war planning, operations

analysis and modeling simulation.

We're not a large organization. Manning is going to

be about 150 people and we're at almost 100 right now.

It isn't just fighter pilots. We have communications, a

large intelligence staff, space people who are experts in

the operations of satellites, electronic warfare officers --
we tried to meld a cross section of the people and the

expertise we have. They're familiar with operations in

the theater, they're familiar with space operations and

intelligence. Together we come up with a team that will

exploit our space in the future. Very modest budget, a
little over $30M; but this has been a rather large

growth, if you look at the history of the programs from
a few million dollars just a couple years ago and proba-

bly 20 people to $30M and 150 people.
By being co-located out at Falcon at the National

Test Facility, we can take advantage of the inherent

connectivity that the National Test Facility has. We have
with the national communities, the other services, an
extensive architect with the academic communities both

in communications and sources that we can use the

building, the computers and the modeling capability

that's already there. So that was a very logical place to

put the war fighting exploitation we wanted to create at
the Warfare Center.

The heart and soul of the Warfare Center is our

TENCAP program, our exploitation of national capabili-

ties if you would. We look at commands and the shoot-

ers -- how do you get real time intelligence into the
cockpit? How do you get warning to the people in the

theater? We look, and this is something we were careful

of from the start, at requirements that a component has

come up with, whether it's for communications, warn-

ing or navigation, and we come up with a prototype and

we try to accelerate, or compress, the acquisition cycle.

We develop prototypes, we demonstrate them; if they're
successful to the users (and we're not the users, we just

come up with the ideas), we turn it over to the acquisi-

tion cycle and it's deployed as a weapons system.

Two of the success stories, and I'll just quickly go

over them (I have a short tape on a couple of others).
One is our TALON SHIELD, which takes the current

capability of our DSP system, which was designed

basically for North American attack, and we structure it
through communications nodes and relays to look at a
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theater-type response. TALON SHIELD is being proto-

typed and it is actually being tested as I speak right
now, but it is an interim device or system to provide

theater warning for scud-type attacks until we come up

with a follow-on system that will give us the reliable

system we want for the theater commanders. So if there
is an attack, we have the near real time warning for the
theaters. TALON SHIELD has been exercised several

times, continues with prototype testing. We will have it
available over the next several months. What we're

doing is actually working world-wide global coverage
from Falcon Air Force Base until the system comes

operational.

TALON HOOK is probably one of our earliest suc-

cess stories. What we took is basically the GPS satellite,
and an air crew member rescue radio and put a very

small GPS adapter on it. what we wanted to do was

avoid what happened in Viet Nam by the hundreds, and

even by the tens that happened in Desert Storm, where
an air crew member is shot down and he's not sure

exactly where he is and of course, the search and rescue

teams can't go over to find him. By using his crew

radio, instead of transmitting by UHF voice (which we

normally did), we send a microburst to the satellite. The
satellite will tell the crew member exactly his location

within a few meters. It will also have the capability of

using communications relays to go back to a rescue
center and tell them exactly where the airman is. Over

time, we hope to have two-way comm so if he's in a

bad location and can't be picked up, we'll tell the crew

member where to go.

The accuracy has been tested, and again this is a

prototype, to within actually the diameter of the rotary

blades of the helicopter that went into the jungle and
picked up two of our guys in the test we ran. As Gener-

al Homer likes to say, we're taking the "search" out of

search and rescue by exploiting space capability to a

real time requirement.

Would you please run the short tape now? What

you're going to see is a short demonstration of TALON

HOOK and also TALON SWORD, which again takes

national capabilities and actually puts this intelligence

into the cockpit where the pilot can actually see the
release of weapons.

TAPE: "This small device, a little bigger than a child's

walkie-talkie can bring rescuers to within a few yards of

the flyer. This kind of accuracy means searchers don't

have to loiter over hostile territory and can get the pilot

to safety much sooner. The unit is a normal emergency

radio married to a global positioning system transmitter.

It sends a coded signal of the location by satellite to the
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Joint Recovery Coordination Center in-theater, or to

airborne warning and control aircraft. Air Force Space

Command is developing the GPS 112 radio, known as

TALON HOOK, and says it could be ready to use as

early as June. Air Combat Command and Air Mobility
Command could both put TALON HOOK to good use.

"I would suspect ACC is now looking to an interim

solution to the CSEL program (combat survival evader

locater). Until CSEL comes on line, they may use

something like this. AMC will probably get something
similar to this to do their tracking of some of their air-
craft." Field tests indicate that TALON HOOK works as

planned, and that aviators are excited about it. Just a

short time ago, finding and rescuing a downed crew
member was sort of a trap shoot. Now, with a small

radio like this, the odds are in favor of the air crew.

(MSgt Phil Woodney, Air Force News).
The TALON SWORD BRAVO demonstrations focus

in on the process by which information is transmitted to

the war fighter. It's objective: to demonstrate enhanced
combat capability by delivering multi-source tactical
information over an advanced communications architec-

ture. In 1994, a series of demonstrations will showcase

emerging technologies which will be at the center of

tomorrow's battlefield. This will include Joint STARS,

the joint surveillance target attack radar system. A
valuable asset during Desert Storm, Joint STARS passed

important tactical data to the command element in

Rhyiad. The BRAVO demonstrations will use Joint

STARS to disseminate tactical information directly to

the war fighter. An emerging communications technolo-

gy will be used to achieve this. Asynchronous transfer

mode, or ATM, is a commercially driven effort fre-
quently referred to as the backbone of the communica-

tions super highway. A vision for ATM links indepen-

dent defense force elements in a global grid of strategic

and tactical networks, providing multipoint connectivity

in a timely manner regardless of data type.

In preparation of the BRAVO activity scheduled this

year, a rehearsal of the system architecture was held in
December of 1993. The directive of this rehearsal was

to pass military operational information in the ATM

format from a national intelligence source to operational

users at two geographically separated locations. Target
descriptive data and imagery were transmitted via satel-

lite from the Naval Research Laboratory in Washington,

DC, to the Grumman Advanced Laboratory in Mel-

bourne, Florida, and to the Advanced Flight Technology

Integrated (or AFTI) F-16 flying over Edwards Air
Force Base, California.

The rehearsal was a complete success. Imagery and
data were passed from a national intelligence source to
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military users in a process that took only seconds to

complete. ATM proves to be a scalable and effective

format to transfer operational information. Other tests in

1994 will provide a dynamic environment for the TAL-
ON SWORD team to test the BRAVO architecture. The

entire TALON SWORD team is dedicated to aggressive-

ly improving the process by which information is trans-

mitted to the war fighter, making these concepts into

reality and guaranteeing our fighting edge." (End of

tape.)

M/GEI_nERAL PARKER: The TALON SWORD demon-

stration, the F-16 punched off a harm long before the

radar hidden behind a hill ever saw the aircraft and long

before the aircraft acquired the radar. The actual shot,

the first one, the harm entry, came right across the

antenna. The second was actually a little too accurate, it

hit the antenna van. So it's again, a prototype and if you

notice that we developed it for the user, in this case Air
Combat Command, but there are many other users

including the Navy and the Army.

The objectives of the Space Warfare Center are very

modest. We wanted to stand it up, we wanted to have

some programs that were fruitful, we wanted to demon-

strate the capability. In the long range, we want to start
working closer with the other services under TENCAP

operational capability that supports

the war fighter dlrectly.

programs, developed with the National Test Facility, the
modeling simulation analysis capability, and influence

new space systems with the goal of supporting the war
fighter.

As you saw from the TALON SWORD model, the

Warfare Center is very simple. They really believe,

even though they're not the war fighters, they're there
to support them. Thank you very much.

GENERAL HORNER: Dick Scofield has been one of the

heroes of the acquisition world. He's been successful

where others have failed, he's been tough, but he's been

right minded. He's been nominated to go out to the

Space & Missile Center in Los Angeles, which is the

key acquisition arm for the Air Force space programs. I

applaud that. His predecessor, Ed Berry, was a hero in

my estimation. He was doing so much as we separate
the responsibilities of acquisition and the operator in

space. This is a new and important role, that we define

these responsibilities. In the past, by our very youth and

our very nature, they've been blurred. I can tell you

that his successes in acquisition are unique because,

being in the acquisition business is being in the business

of failure or criticism. Dick, you honor us by being
here. We're looking to you to revolutionize our acquisi-

tion business -- I know you can do it. Thank you.

L/GENERAL (SEL.) SCOFIELD." Thank you very much

General Homer. It's indeed a pleasure and honor to be

here at the National Space Symposium, though I have to
admit it's a bit of a daunting task to come in as kind of

a new guy on the block. Some of you are probably
wondering, "who is this guy and where did he come

from?" I've been working aircraft acquisition for the

last 20 years, and I'm looking forward now to my ca-

reer broadening opportunity in the space world. You

shouldn't, however, put too much significance in my

last three jobs -- the F-117 program director, the B-2

program director and the PEO. The fact that I ended up
setting new records in short production runs in the

fighter and bomber class aircraft shouldn't bother you.

Or the fact that I was able to take eight programs down

to four as a PEO in two short years shouldn't unsettle

you at all either. The good news is, I have some experi-

ence in downsizing and consolidation. If you have an

on-going program, however, you may not want to stand
too close to me at the break.

I appreciate the invitation, although I can't say I can

speak with any authority on national space security
issues at this point in time. I truly don't know enough

about the business at this juncture. I've had about four

months to introduce myself to the space community and

for you to introduce yourselves to me. I've been around

to see some of you and I've spent some time with a
good part of the blue suit community in trying to find

out what their thoughts are and what the business is all
about.

I have to tell you up front that I do see an awful lot

of similarities to the aircraft acquisition business, and I

guess I'd like to offer you some initial impressions
based on what I have seen so far.

It seems to me our responsibility as an acquisition

and a sustainer, our greatest challenge at this point in

time, is to put together some sound acquisition strategies

151



10THNATIONAL SPACE SYMPOSIUM

that will put more responsive support out into the war
fighter's hands through Space Command and the other

support commands that provide that capability. This has

only come about in the last few years, and we've only
begun to scratch the surface at how we can best take

space assets and transform them into a true operational

capability that supports the war fighter directly. And the

more directly, the better, as you've heard many times

this morning.

I think unfortunately, you within the space communi-

ty have been saddled with having to live with an evolu-
tionary approach to providing new capabilities or stretch

the performance of existing capabilities to carry bigger,

heavier and certainly more capable payloads. However,

when the evolutionary process is stretched to the fullest
as it has been in the space business, it doesn't end up

with a very efficient or effective way of providing the

operational capability, nor is it a very efficient or effec-

tive way of conducting our business. So I think our
challenge is, how do we go about changing that model?

I wouldn't want to say it's been a lose-lose situation.
There have been a number of significant accomplish-

ments by you, the space community, over the last 20-30

years. We can't overlook those, but I don't think any of
us would say it's been a win-win situation up to this

point in time.
There have been some significant strides made in the

Air Force over the last few years. You saw one of them

in General Parker's briefing with the establishment of

the Space Warfare Center. A great stride in terms of

putting some discipline into the process on how we

define requirements, how we shake out the early tech-
nology issues, how we prototype and establish the mec-

hanisms and the tactics in the way in which the systems

will be used. All of this goes to making for a much

sounder design approach and a shortening of the time
lines in being able to field the capability.

Another area is mission area plans, which General

Parker's group is working very hard in trying to estab-

lish road maps for the various areas in missile defense

and space operations. We've had fighter road maps in
the Air Force for numbers of years, and they've helped

us to be able to phase in capabilities as the technology
matures and allows.

Down at SMC, working with Space Command,

we've created a Space Applications Project Office where

the activity that comes out of the Space Warfare Center
can now start to transition the technology, with the

laboratories and the acquisition community so we can

work simultaneously with the users in wringing out the

early problems of the various systems. Within AFMC

we have structured Technical Plan Integrated Project

Teams and have established a technical planning process

whereby we can start to think about how do we best
focus and start to manage our technology efforts so they

truly are aimed at payoffs in operational systems. There

are very few in this room that don't realize that a lot of

our past technology work has been done for technology
sake. We cannot afford that anymore. We must aim our

technology efforts at operational applications. And

through that process, working with Space Command,

Phillips Lab, the SPO's and the XR at SMC, I think we
have a good start in bringing formality to that process.

The result will be a much more structured approach

to technology initiatives, phasing into high leverage
operational capability. I offer you a brief comparison:

on the F-117 program we were less than three years

from start of program to first flight, 27 months from

first flight to IOI2. When you take a hard look at the F-

117, the only real technology in that was the fuselage.

There was very much outside of the fuselage that was
not new technology, but it was a good use of taking

proven technology and incorporating it into a new ad-

vanced capability.
On the other hand, the first 31 months of the B-2

program was risk reduction in the areas where we did
not have full understanding of all the things that would

have to come to pass if we were going to make the B-2

truly effective. As it turned out, what we learned in
those first 31 months caused us to essentially redesign

the airplane. That set us back a series of years and look

what happened: the Cold War passed us by and there
we were with only 20 airplanes and no way to justify

more. So we need that up front planning, that up front

requirements definition, technology maturity and then

move On into the programs themselves.

Now we intend to share our technology process with

you, the contractor community. We want your inputs.

We want to be able to do the technology initiatives in

our lab where we have capability, but we also want you

to spend your money wisely in technology areas, either

through your IR&D or through direct application within
your companies. We need to lash up pretty tightly be-
tween the Air Force, services, and the contractor com-

munity to make sure we're spending all of our limited
research dollars on the high leverage items as best we

Can.

Don't take any of this to mean that this is specific

only to the space community. Because of the budget
pressures and downsizing, we've done much of these
same activities within the aircraft and the electronics

side of the acquisition process. We now must take a
much harder look at what I see as the tougher side of

the equation, and that is the mindset that exists within
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the space business.
I think that mindset exists, because of the evolution-

ary approach you folks have had to deal with, is, in my
opinion, the major hurdle we'll have to overcome if

we're going to transition into a truly operational concept

in working with Space Command and providing the

capabilities. We've all grown up in the R&D test envi-

ronment. It's a nice, comfortable environment if you

want to get things done at your schedule and make sure
there are zero failures.

I'm not saying that in the negative sense. I recognize

that you all were asked to push the envelope on the

margin. That's a very difficult thing to do. You need to

be careful when you do that, particularly when it in-
volves the size of the dollars involved in each of our

launches and the capabilities we stick on the top of the
launch systems we use. It probably was the right ap-

proach for the time, but I think the time has come

where we need to proactively start to work on changing

the mindset of how we go about doing our business. We
really need to step back, because we can't afford not to,

and look at a new way of doing business.

National security considerations dictate that our

systems are, in fact, responsive to the war fighter's

need, and that responsiveness can best be stated in the

form of availability which then translates into reliability.

There is no doubt that the trends on satellite life are in

the right direction, but the dilemma then becomes, what

is our replenishment strategy and how do we go about

establishing that strategy. Given the fact that lead time

on orbit is still a fairly long period of time, I'm not sure
we can afford or have the wherewithal to reduce that

significantly in order to be truly responsive.

This then drives us to think about a new architecture,

one where we have overlapping and perhaps even some
backup capabilities within the total systems architecture

to begin to provide the support the user can depend on

day in and day out. There has already been some very
credible work done in this area and the folks at SMC

are working very hard with Space Command to try to
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define the best architecture and the most cost effective

way.
I must say it's a little troublesome that this architec-

ture is beginning to take on the title of "the system of

systems." When you start defining things in terms of

systems of systems, it starts to take on a very large

shape and starts to become the wherewithal to satisfy
everybody all the time. I think we need to transition in

incremental steps, and we need to make everybody's

expectations fit the realities of what we think we can

produce. The key to success in this area will be the
elimination of stove pipes, stove pipes that have been

inherent because of the evolutionary past.

This integrated architecture certainly has the potential

to meet our war fighter's needs, but it will demand a

new level of cooperation and team work between the

services and the contractor community. Based on our

past practices and because of the amount of involvement
by the contractor teams in the various launch and satel-

lite operations across the services, you are a much

closer partner in the day to day operations than we

would see in the aircraft business. You are a part of the

operational team, whether you know it or not. Circum-

stances would indicate today that this model probably

will have to continue. That means that you, the contrac-

tor teams, will now have to start to think like operators
and think more operationally.

It would seem to fall that these process improvements

will effectively increase the efficiency in supporting the

defense programs and, by virtue of being able to do

that, have the potential to improve commercial opera-

tions as well. This then can only lead us down the path

to better international competitive positions. If we be-

come more efficient in the way we use our launch ca-
pacity and capability at both the Cape and at Vanden-

berg, there's no reason that this collective ability would
then allow us to schedule and make commitments for

commercial launches long lead time away. This potential

synergy is so great that we should want to go back and

critically examine the assumptions and the planning
factors we have used in the way we have structured the

business in the past, some of which was done for logical

reasons but some of which may not be so logical.

I found out when I got here the other day that the

theme for this session was "Windows of Opportunity." I

truly believe that we within the space business are at a

juncture providing a window of opportunity, especially
when you look at all the interrelated factors, with all the

balls that seem to be up in the air at the same time

today in the space world. We now have a group of

people who understand the value of space-based capabil-

ity to the success of military operations. At the same
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time, within the services we understand the value of a

strong requirements process, road maps, focus technolo-
gy applications and integrated strategies. There are

influential people on the Hill who appear to be ready to

commit to a longterm strategy; provided we can show

them a good game plan that does, in fact, achieve a cost

effective approach to the issues.
There are also a number of new programs, or capa-

bilities within new programs, that are about to be kicked

off, either with the releases of RFPs and/or contract

awards over the next two or three years: ALARM,
Brilliant Eyes, GPS IIF, DMSP, and several communi-

cations programs. It seems we have now an opportunity

to start to build an integrated strategy across all these

systems where we can structure ground based systems

that would apply to all applications and start to evolve
into a structured architecture that will allow us to take

benefits across the programs. That's going to require us

to break down those programmatic stove pipes, howev-

er, and to establish new working relationships across the
whole contractor-service team.

All of these programs have launches scheduled about
the same time between 2002 and 2006.

There is a projected growth in commercial appli-

cations which, in my mind, could do two things for us.

Provide some additional base and rate, all of which

could help to drive down the cost of both the military

and commercial systems and at the same time provide
some flexibility in the event that everything does not to

come to maturity at the same time,

With the integrated strategy and a better definition of

requirements comes the basis for making sound consoli-

dation decisions in dealing with existing overcapacity.

It's interesting that these new programs will come along
at about the time we get the backlog out of the way in

the '96 time frame. So there's an opportunity for some

further synergy across the business.

I don't think anything I've said today is necessarily

peculiar to the space community. We've done it, we've

been through it on the aircraft acquisition side before. In

some respects it's deja vu all over again, as Yogi would
say. I'd point out that we only got the bomber road map

two years ago, in spite of having had fighter road maps

for many years. We had a thing in the aircraft business

called a 1760 interface which was supposed to make

everything standard between aircraft and weapons. It's

only been in the last five or so years that we've been

able to truly effect that in a design of weapons and

aircraft and to make them synergistic. We have

strengthened the requirements, technology, operational
chain in the aircraft side over the last three or four

years with the establishment of some of the processes to
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really nail down the true hard requirements and not to

operate out on the comer of the envelope continuously.

The capacity within the aircraft industry has been

addressed through shared programs and a consolidation

within the aircraft industry itself. It didn't come quickly

and it didn't come easily. It did, in fact, take a mindset
change. It wasn't four or five years ago within the

aircraft side of the house that we still had people who

wanted to have 100% of the requirements met all the

time. It took leadership on the part of General Welch

and General McPeak to change that format. We can't
afford every weapons system having it's own mission

planning capability, it's own support system. We need

to critically and quickly assess where we want to be ten

years from now and start developing the integrated

strategies that will get us there.

Thanks again for the opportunity to participate this
morning. And I really am looking forward to getting out

to Los Angeles and being able to work these issues with

you and the rest of the space team. Thanks very much.

GENERAL HORNER: The U.S. Space Command job

requires a general officer in the J2 position, the intelli-

gence position, because of the importance of space in
the area of intelligence and because of the service we

provide all the regional warfighters around the world.

It's one of the few general officer intelligence positions.
When Owen Lenz retired, I was offered a series of

people and I was very, very critical of them. Many of
them had established reputations, were promoted to

general, were available and, quite frankly, would have

done a superb job. But, I felt it was important we truly
get the right individual for this job. We needed someone
who was balanced, who understood the needs of the

warfighter, but more importantly also understood what
goes on inside the beltway in Washington D.C. Be-

cause, obviously, one of the biggest problems we've had

in our intelligence operations is breaking down that

immense wall that's created by the beltway. I was bless-
ed. There was a young man named Jim Beale available;

he was not a general officer. I said, "What are his

opportunities of getting promoted?" They said, "Well,

the trouble is it's a very tight race this year. We have
three individuals who are being nominated who'll be in

the pack. Jim Beale is one of them. But, quite frankly,

we're not sure he's going to get the nod and we only

have one slot. So we can't guarantee anything." It's one

of those risks you take in life is when you hire people

you have to go with your gut instinct and I went with

my gut instinct on Jim Beale. I can tell you he has per-
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formed miracles. He first of all creates a favorable

image of Space Command with the National Space

Committee that maybe Chuck Homer doesn't always

project, so if nothing else he sweeps up the broken glass

that I create. But more importantly, he is thoughtful; he

has insights that very few people in the Intelligence
business have both in terms of their own discipline and

the discipline of the warfighter. And, more than that,

he's a wonderful, wonderful gentleman. I'm happy to

note that despite severe lobbying by many Air Force

four stars against Jim Beale in favor of their own candi-

dates, the Board did it exactly right and he was selected

for Brigadier General this last year. So Jim, come up
here with your message.

B/GEN (SEL.) BEALE: I don't know exactly how to

follow an introduction like that. Let me say, as I was

sitting down there and General Scofield was speaking I

was debating whether it was going to be better for me to
come up after he finished, that would be the seventh

speaker in a row and I think that's a little worse than

right after lunch. The alternative was that everybody

would go outside, they'd think about all the information

they'd received from six other speakers and they'd be

filled with questions ready to come back and go to panel

discussion and say, "Why do I need to hear from some-
one else?" So with that challenge what I'll try to do is

keep it short, touch on a few issues that I think are

challenges for space intelligence and then we can move

on to the questions and answers. But before I start I

would 'like to say that it's a real pleasure for me to be

here at this particular symposium put on by the U.S.

Space Foundation because I've been familiar with the
Space Foundation for some time. I first became associ-

ated with it when I was back in Washington working on
the Space Council and working on issues like Space

Station, Space Launch, LandSat, you know, some of the

tough civil issues and our problem was: how do you

explain to the American people that these programs are

important? And the U.S. Space Foundation was right

there to help. I particularly remember some radio and

television spots that they put together that talked about

Space: What's in it for You? Where they brought out to

the American people that things like the moon boot is

the origin of the tennis shoe that everybody wears nowa-
days. And all of the various small benefits that have

filtered through our society as a result of space pro-

grams. So it's a particular pleasure for me to have the

opportunity to publicly recognize Gen. Jim Hill, Dick

MacLeod and all the folks who put on this Symposium

because I think they've done a great job and it's just a

continuing good organization.

Well, let me say that I appreciate Gen. Homer's

introduction and probably the best thing that he did for

me was drag me out of Washington and bring me out

here to Colorado because I was driving over this morn-
ing and I was looking up at the mountains, snow, hot

air balloon and I was thinking about the traffic jams in

Washington and the frustrations of working issues that

go on year after year. You go away for a decade and

come back and work the same issue. So it's just a thrill
to be out here. But when I think about the issues that

you're working in Space Intelligence and the issues that

you worked in particularly the civil space program, you
know, there's really not that much difference in the

budget pressures that Adm. Studeman talked about. It's

sort of like a story I was told a couple days ago. It was

about a lady in a poor country and she went into a store

and she looked around and she wanted to buy groceries.

And she said, "I see you have no vegetables." And the
proprietor of the store looked at her and said, "Not true.

This is a bread store; we have no bread. The store with

no vegetables is across the street." So it's a little bit the

same problem with the budget and I've got to tell you

that having the intelligence job in 1993 and 1994 is
different than it would have been in 1989. In 1989 it

was simple -- we had a Soviet Union. Today we have a
number of Russian people in the audience here. Last

night I wandered through the reception; I met with some

of the Russians and they took me aside and they said,

"Colonel I've got to show you this." And they showed

me a videotape of the SU27 fighter and the new engine

that it's got and how it performed in different climates.

And I thought to myself, this is incredible. I'm an intel-

ligence officer; here I am standing here in a Space

Foundation meeting with the Russians and they're tell-

ing me, maybe trying to sell me a new generation, top
of the line Russian fighter. I mean, this doesn't make

very much sense. And I'd also like to reinforce what

Admiral Studeman said. Five years ago it probably

would have been incredible to think that two profession-

al intelligence officers would get up and give talks to an

audience like this in a totally unclassified forum. I

mean, we just didn't do things like that in those days.

But there's a lot of other things that have changed too.

And let me talk a little bit more substantively. I think

five years ago the real warfighters didn't know much
about space; they didn't care very much about space; it

didn't really mean anything to them. As Gen. Horner

said, they were sort of indifferent. Saddam Hussein

probably did an even better job than the Space Founda-

tion in educating at least one element of our society as
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to their importance to space. You know we really
learned it from the Desert Storm experience. Today the

challenge is to two MRCs. How do we structure the

military to respond to two MRCs and I think Space

Command is right in the middle of that because Space

Command has been transformed by Gen. Homer from

being largely a missile warning command into being a
command that's focused on supporting others, being a

supporting command to the warfighter. So we've tried

to focus that within intelligence; we've also been forced

to deal with an issue that is very difficult. And that is
the U.S. in the future is going to fight as part of allianc-

es. And if we're fighting as part of alliances it means

we've got to be able to share the information not only
with our forces but the forces that are on our right flank

or our left flank. So we've got security constraint issues

that we've need to work ourselves through. And then

the budget pressures have been really tough. Within

Intelligence and I'd like to commend L/Gen Jim Clapper

who's our Director of DIA and Director of the Military
Intelligence because he's done a remarkable job in

restructuring national intelligence within the budget

pressures. So we've now consolidated almost all mili-

tary intelligence into nine joint intelligence centers. And
from a Space Command point of view and from a Colo-

rado Springs point of view, that's been a positive step
because we now are one of those nine centers. So we

have very distinct responsibilities here that support not

just us, not just Gen. Homer, but we have responsibility

at the national community; we have a responsibility to

all the other users of intelligence about space, missiles

and certain kinds of warning information. A few years

ago there would be three or four organizations working

any important issue. It was the view that if a CINC
needed information, he ought to turn to his intelligence

staff. So if he was CINC Europe, and he wanted infor-

mation about space, he turns to his intelligence staff and

the intelligence staff tries to develop space information.

And you end up with a lot of relatively thin depth of

expertise across a lot of different subjects. We can't

afford that anymore. Today we don't have three or four
organizations looking at every important issue. Some

say that we lost a lot by doing that because we don't

have competitive analysis anymore, but we can't afford
it. Competitive analysis is history. Nowadays, we have

to rely on empowering one center, one place and say,

"You're the expert on this; you go do the study on this.

You produce the reports on this and then you support all

of the others." And for Space Command, that means we

have to support not only the CINC but all the other

intelligence organizations in our areas of assigned re-

sponsibility.
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Now, they said the world's changed and there isn't a
Soviet Union and we're friends with the Russians and

they're here today and, in fact, we're partners with

them in space station and many other ways. We do still
keep an eye on Russia. I'd be stretching the truth if I

said we didn't, and I'm sure they do the same with us.

After all they're probably the only nation in the world

that can truly threaten our national survival and so we

have to be a little wary. But as Former President Rea-

gan said, "Trust, hut verify." And I think we do that.

But what I'd like to emphasize is that our focus is really
changed. Today we have interdisciplinary teams that are

looking across our analytic areas: things like missiles,

space, command and control, other kinds of intelligence

that we produce here. And we're packaging those prod-
ucts in ways that are focused on individual regional

areas so we have a team of people that are worrying

about the problems in CENTCOM. And we have a team

of people that are worrying about what are the problems

in Korea. And they're looking at all the kinds of intelli-
gence that we produce, talking to all of different ana-

lysts to make sure that as we generate information we're

generating in a form or format that's useful to
CENTCOM or useful to Korea. CENTCOM needs to

know how Iraq would use space, General Luck abso-

lutely needs to know the same thing about North Korea.

our national survival and so we have

to be a little wary.

Now, neither of those countries have indigenous

space capabilities, but they do have access to a variety

of commercial COMSATs, to a variety of sources of

remote sensing data and so forth. Now, what we're
trying to do is look at the "so what?" of that so it's not

just a matter of saying yes they have access to some-

thing. What we're going to try to do is look at how they

integrate that into their planning so that General Luck

can really understand the threat that he's facing. They

have other ways of communicating. They have other

ways of gathering information. So the question really is:

how does space fit it? And we're trying to help answer
those kind of questions. We're trying to be proactive in

tailoring and disseminating intelligence products. We

produce hard copy reports in various forms: everything
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from messages to glossy multi-page books with pictures

in them and things like that. We produce videos; we

make VCR tapes and send them out. We have video

links that we can use. The Intelligence Community as
it's consolidated has invested in better communications

so we can actually interact, talk to the analysts. Or even

give an on-line briefing to the operators in different

regions to bring our special expertise to them. We put
together outreach teams as part of the overall unified

command outreach program so that we have at least one

space intelligence officer who's dedicated to every

major region. And these officers actually go out there.
They go out time and again so they get to be known by

those regional intelligence staffs.

They work to insure two things: one is to insure that
the regional commanders and their staffs understand

what products are available, and insure our own analysts

know what the real needs for the people out in those

regions. And they bring the information back so that we

can provide the right information in the right format to

the right people on time. And as space capabilities

proliferate and missiles as well, I think the potential
adversaries are going to adopt the strategies and doe-

trines to take better advantage of space. I think that's

just going to increase the challenges for space intelli-

gence here. So I think space intelligence is alive and
well in Colorado Springs.

You know it's an interesting fact; I was looking at

some statistics yesterday. Five years ago the former

Soviet Union had about twice as many satellites on orbit

as all the rest of the nations combined excluding the

United States. Today if I use Russia for comparison,
Russia and the rest of the world have about the same
number of satellites on orbit. And if we look ahead to

the year 2000 projections are always difficult, but our

expectation is that we going to see substantially more
rest of the world satellites, commercial satellites than we
see Russian satellites in the future. Now the reason for

that isn't because Russia or the U.S. are necessary

doing less and maintaining few satellites on orbit.
There's a little bit of that. But a lot of it that the rest of

the world is getting into the space business. And so

we're going to see space more and more common as the
future comes.

But producing useful intelligence, which is what

we're about, isn't the only challenge. As General Her-

net said, a key source of information essential to war-

fighters is really produced by intelligence satellites. So

that's a challenge that we're trying to face as well.

Years ago military field commanders had organic sys-
tems that they used to collect information and process

information under their own control. And they under-

stood those systems, they used them everyday. They felt

responsible for them. At the same time, in the early

days many of our overhead systems were aimed primar-

ily at supporting national consumers -- people that were
involved in things from arms control to longer term

planning. Today, many of the organic systems are gone;

we're combining systems and trying to serve more
people with what we have. The warfighters, therefore,

become more reliant on national systems and that's an

impo.rtant element of where they're going in the future.
So to take full advantage of these systems the warfight-

ers really have to understand them; they need to under-
stand them just as well as they understand an organic

resource. And that's a challenge. And they've also got

to have a significant voice in investment decisions so

that the warfighter's really assured, that as we bring our
new systems, the systems are truly responsive to their

needs, their warfighting needs. Now, you know, every-

body has good intentions in this and there's great prog-

ress being made. I came, as I mentioned, from the

Space Council and I worked on a number of civil space

programs. And it sort of reminds me of the international

space station and the problems that we've have making

an international Space Station really be international
from the perspective of all the participants. And it's a

challenge, it's a cultural challenge -- something that

we're all working on and I think we're making great

progress. But it's something we need to kind of keep an

eye on. I do think that there's progress being made and

I think it's a team effort. I think that the Intelligence

Community is doing a great job helping with that. I

think that the regional CINCs are deeply involved.

Certainly space command is involved, both from our
intelligence side and from our operations side. And I

think that we're contributing to this. I think our out-

reach teams are helping in the education process for the

regional CINCs and their staff and that's facilitating
their training. We've got people out there that are pro-

viding intelligence that are also then knowledgeable,

known to the local staffs and they're able to help. An-
other thing that we've done in intelligence is supported

General Vern Connor who I think has done a great job

in trying to pull together integrated priority lists to

reflect what the warfighters longterm needs are. Our
first IPL which was coordinated with all the other

CINCs was presented to the vice chairman and to the

OSD staff in January. I think it reflects, from my per-
spective, really for the first time, a single set of priori-

ties for space-based intelligence. It's tied exclusively to

the warfighters' needs. We've always tried to integrate

warfighters' needs into our priorities, but this time at

least there's one set that you can got to and say, "If I
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were only doing this for the warfighters what would I

doT" And I think that that's a positive step forward. So
I do think we're making progress.

I said I'd keep it short -- I'll try. In closing let me

just reference, I had the opportunity to take a trip with
General Homer and we were down in Australia a couple

of weeks ago and we heard a speech by Air Marshall

Gration whose the Commander of the Royal Australian

Air Force. It was interesting to me that much of what

he said about the changed world and the effect the

changed world has on air power and the problems fac-
ing the world and future, much of that could have been

said right here by an American. It could have been said,

it's just so universal now, these problems. But one of
the things he talked about that was sort of new is he

talked about the importance of knowledge. He talked

about knowledge being the key to modern warfare. And

he talked about knowledge warfare. We've talked about

information warfare and all kinds of things, but I

thought knowledge really captured it for me in a way
that I hadn't heard before. And I think he's right on -- I

think knowledge warfare's the future. So I think the
U.S. forces are relying on knowledge and we're becom-

ing more reliant as we draw down our force structure

we're more reliant still. I think potential adversaries are

more reliant on knowledge and I think space is integral

to knowledge. And so, from my perspective, what that
means is I have plenty of work to do in the future! So,

thank you, very much and I look forward to participat-

ing in answering questions.

Q&A Session

QUESTION: Our first question is addressed to Admiral

Studeman. Rather than dwelling on lessons learned from

a war fought three years ago, what are the Intelligence

Community's goals and specific courses of action to

provide timely intelligence to multiple CINCs with
simultaneous conflicts taking place within their respec-

tive areas, especially if our capability is less today than

it was during Desert Shield.

STtrDEMAN: There are a lot of subquestions involved in

this. Obviously the Intelligence Community is participat-

ing in its own version of the two military regional con-
tingency studies, and in fact, we're going through an

audit right now about what our ability really is, given

the same assumptions that were done in the Bottom's

Up Review. I think the Defense Intelligence Community

is trying to come to some kind of determination about

what the specific requirements are to support two

MRCs, which is the baseline study for resource genera-

tion. Clearly we are trying to simultaneously create an
environment in which we understand our individual

theater requirements.

I just returned from an effort to try to understand

what the intelligence support requirements are for the
Korean theater should war fighting break out there and

we try to do these kind of assessments on a continual

basis. That said, one of the things that's obvious is in

this resource constrained environment in which we live,

there are insufficient resources to allow intelligence to
be optimized for every war fighting circumstance glob-

ally. So we speak today about a flexible, adaptable

intelligence system that has as its major features econo-

my and efficiency. That speaks to the reality of the
world, I think.

These are not just phrases we use that have no mean-

ing. We cannot be optimized to fight the all-up conflict

in virtually every theater simultaneously. It's going to

be difficult, out of this two MRC study, to even provide
the kinds of support for two simultaneous or near simul-

taneous regional contingencies. We're going to have to

recognize this as a condition that's not only with us now
but that, in my view, will be with us for the next four

or five or six years and possibly far beyond that, given
the Administration's requirement of the country's need

to balance out its national security agenda with its na-
tional economic agenda.

Therefore, in the concept of flexibility and adaptabil-
ity, you have to identify where a likely crisis is going to

be coming from a military support point of view and

you have to strive early on to achieve optimization. We

were lucky in Desert Shield/Desert Storm because we

had essentially a five month run-up to achieve optimiza-
tion, and even as the conflict was ensuing, we were still

enhancing intelligence methodologies during the war.

That's going to be a feature of combat support in the

future for intelligence.

Intelligence is in a position now, of course, where

we're having to divide our effort, whether it's collec-

tion, processing, analysis or reporting, between the
classic support to military operations accounts and the

accounts associated with global access. Global access

are these new areas of increased requirements. One

obviously deals with economic competitiveness; the
other area is that whole host of what I call transnational

issues, narcotics, terrorism, proliferation (shared some-

what obviously with the military), illicit tech transfer,
international organized crime, illegal mass migration,

illegal pollution going on around. This is an interesting

world because the intelligence world has suddenly now

drawn itself very closely into collusion with the law
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enforcementcommunity,so this is a new area of cultur-
al interaction for the future for us.

So I would say that the number of resources available

for support to military operations in the classic sense in

coming out of the Cold War is actually declining, and
therefore, we have to put a big premium of short notice

optimization.

QUESTION: What steps are being taken to increase the

security of South Korea in light of threats while prevent-

ing undue provocation to the north? Why don't we have

the three components answer that. Parker, you can

represent Horner; Lionetti, you can start off; and Lyle,
you get to bring up the end.

LION_-TI_: In my field, the means by which we are

assisting General Luck in dealing with the threats faced

by that theater today fall into two categories. One is

missile defense and the other is missile warning.

In missile defense, as has been announced publicly, a
battalion of Patriot PAC Two out of Fort Bliss is in the

process of deploying to Korea. It's the latest version,
latest upgrade, and the 500-600 soldiers who man that

equipment will be going along with it. I won't comment

on where it's going to be or what specifically it's mis-

sion will be. But I would tell you that that system has
capability against the scud-C class missiles that Koreans

are known to possess. In addition, a joint Army Navy
project called J-TAGs (Joint Tactical Air Ground Sta-

tion) has been also considered part of that same pack-

age. It's a means by which we can, in theater, directly

downlink DSP warning information, process it stereo-

scopically and without having to rely upon fragile,

global comm links provide missile warning directly in
theater to include Patriot users and shooters who might

be able to provide counterforce against reasonably pre-

cise launch point locations that could be reported off

that system.

Those are the areas that Army Space Command is

involved in supporting what's going on in Korea today.

PMtKER: There are two areas that Air Force Space
Command is directly involved with. One is ballistic

missile defense in the area of warning. Similar to the

Army/Navy J-TAGS, the program I talked about -- the

TALON SHIELD -- is going through an operational

test right now which would actually provide theater

warning from a global capability, here at Falcon Air

Force Base as a matter of fact. So even though we're
going through an operational test, it has a real world

capability.
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In addition to that, we are preparing to forward

deploy our space support teams through our component
14th Air Force. If needed in theater, these would be the

space intelligence experts who provide the expertise to

the component commander for his battle operations and
planning.

BIEN: We participate with the Army of course, with the

J-TAGs. Beyond that, Naval Space Command and Navy

Space in general are not doing anything overt that I'm

personally aware of. I would remind you that the Navy
has a substantial presence in that area in the form of

carrier battle groups, currently, the Independence which

is home ported in Japan. The Marines are heavily de-

ployed in and around Iwakuni, Japan and then, of

course, the carrier, Carl Vinson is deployed to the
western Pacific as we speak. There's a total of about 30

ships and about 35,000 sailors and marines in that

AOR. If called, they are ready.

HORNER: Let me help you out. One thing I can tell you

is that every sailor that goes to sea is eminently well
trained and prepared because of the efforts of Naval

Space Command and their work up team. So you're
there, and you're doing your job.

QUESTION: The next one is for Dick Scofield. Many

of the speakers indicated the desire to consider commer-

cial or economic impact of future space acquisition

programs or national security requirements such as

launch, satellite communications, remote sensing. How
will DoD, in particular Space Command, ensure the
commercial initiative receives sufficient attention when

pitted against additional acquisition processes. While

they address Space Command, I think they mean the
Acquisition arm, which is Air Force Materiel Com-
mand.

SCOFIELD: It seems to me that the environment in

which we put our space assets is pretty much the same

whether it's commercial or military application. It
would seem then, that as we start to look at new itera-

tions of design, there would have to be an analysis, a

trade-off between the commercial application or the use

of commercial products and the applications visa-vis the
military, as well as, what are the requirements that are

driving the application of the military standard.

From an outsiders' perspective, I would have a hard

time telling you that we had to use military hardware at

this particular point in time, not knowing specifically
what are the requirements that drive the performance,
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the hardware, that we now intend to use.

What are we going to do to make sure that happens?

I guess I would commit to you that within the design

process and within the design trade-off process that will

take place between SMC and Space Command here,

there will be the on-going analysis and trades that will
be done to weigh the value of each of those.

It's hard for me, as the new guy on the block, to
imagine how the environment is different. I can under-
stand how the environment is different between tactical

fighters and bombers, but I have a hard time under-

standing how the environment is different from a satel-

lite perspective.

HORNER: I think, Dick, you'd agree that certain areas
such as communications, computers and software, the

commercial civilian industry has outstripped military
capacities and wherever possible we should take advan-

tage of modifying our requirements to meet the speed of
acquisition and the low cost directives.

QUESTION: In view of the cancellation of FEWS, why

do you believe ALARM can survive the scrutiny of
requirements, affordability and military utility in a

resource constraint, the Air Force and a skeptical Con-

gress.

HORNER: First of all, you should understand, I support-
ed Dr. Deutch's decision to cancel FEWS. He did not

cancel the requirements, he canceled the program. The

program involved money' in the near term which is not

available, and the fact we have a large stable of the

Cold War systems, the Defense Support Program satel-
lites which have a capability to fully meet the require-

ments for our strategic needs first and foremost, and

also with programs such as TALON SHIELD and J-

TAGS can be made usable for the theater war fighter.

Unfortunately the FEWS program was really kind of

two programs. It was a Cold War FEWS program de-

signed to replace DSP, and also a post Cold War FEWS
program. Often the debates on cost, time and technolo-

gy failed to recognize that. We have clarified the issue

by whittling down the requirements to the things that are

absolutely essential to meet the theater war fighter re-

quirements. That's sensitivity, the ability to find the

launch point, and also allowed the program to have

trade-offs in areas where we can get the costs down and

meet the essential basic requirements.
There's no doubt that these systems will grow as

time goes, we see that in every program we have. The
DSP satellite that will be launched next will be far

different from the original DSP satellites. So this is not

incongruous with the way we do business.
Will we get an ALARM program? The answer is

obviously we will. The need is there and we have sun-

down on the Defense Support Program satellites, so it's

a question of timing, affordability and need. The need is

there -- the satellite will fly after the turn of the centu-

ry.

QUESTION: What is the U.S. position on hostile acts

against U.S. commercial space assets during war time?
It says here, military use of commercial space assets.

Why don't you bet your career on this one?

PARKER: You don't have a more difficult question, do

you? You want to know what our policy is?

HORNER: Yes, or what should it be? Maybe you can
advise the President from this Forum.

PARKER: I'm sure glad I was in the disarmament aspect
of policy. Actually, I guess any act of aggression

against the U.S., whether it's military or commercial,
would have to be looked at in that context. It would

depend on whether it's of national vital means or con-

tern to us. I'm not sure what the response would be.

There's a lot of uncertainty about what happenes to the

satellites, but I think the bottom line would be that, as

you can tell from our interests in satellites by just our

country now, our policy, our economy, we'd have to
consider it as probably an attack against our country.

Space Control is an issue which needs to be addressed

in context of our National Security Policy.

HORNER: I think what the General tried to say is that
space control policy is evolving in our nation, and it's a

fundamental issue that we must come to grips with

because, while the models are there, and there's plenty
of them and the law of armed conflict is well under-

stood by all participants, we have yet to agree or even

debate the issues of space control. I can say that these
policies are being developed now very aggressively in

the Department of Defense and I applaud that effort.

QUESTION: This is to all panelists. Please comment

on the military future need of multispectral satellite

imagery in light of DoD's withdrawal from the LandSat

7 program. Will DoD buy commercial imagery or de-

velop a new sensor system.
Let's have Army, Navy, Air Force positions, then

Jim Beale, you can recap from the Unified side.
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LlONE'rn: I think we had a great void appear in our
LandSat constellation with the loss of 6 and now the

cancellation of 7 to the point where our reliance on old

technology and having to go off shore to buy remote
sensing puts us in a deplorable situation in the United

States. I detest it, I think we need to do something about
it soon. I don't have an answer for it, but I believe

that's something we'll all have to contribute to.

PARKER: The Air Force answer is "yes." Again, it's

going to be another trade-off between requirements and

resources. It's another tough decision, but the require-
ment is still there.

BIEN: I don't know what I can add to that. If the ques-
tion is, are we inclined to use commercial assets to

provide the needs, the answer to that is clearly yes
because we're doing that routinely every day. What is
significant is the number of people who see tactical

application of MSI beyond what most of us imagined

when we first encountered the phenomenon. It really is
dramatic how dependent the Fleet marine force and the

Army and indeed all the services have become on MSI.

I'm a little less concerned than has been suggested here

about reliance on commercial so long as it's not total.
As long as we can get the products and at an affordable

price, I don't have as big a problem with that.

BEALE: I think from a Unified perspective, clearly the
answer is yes, we have requirements, we need it. We

have tried to integrate that into our overall priorities
because it's one thing to say "yes, I need it" and it's

another thing to say "so what do you give up for it."

What we've said is that it's very high priority for us,
and I think our priorities reflect all the Unified com-

mands. Not only for LandSat but for improvements to
LandSat along the lines of the arms essential that were

previously discussed. I think all of those are real priori-

ties. The problem, of course, is money and new starts in

a very austere environment. I know that NASA is going
to be investing in LandSat follow-on kinds of systems

and there's a number of commercial concepts out there

that will provide substantial capability. We'll certainly
be looking at all of those to see if we can meet our
requirements there.

Q_ON: This next question I'll address to Bill

Studeman, but Dick, I'll ask you to talk about the indus-
trial based considerations in acquisition. Bill, does the

Intelligence Community need to take any special steps to

protect the U.S. satellite industrial base as spending on
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intelligence satellites is cut?

STUOEMAN: Special steps is kind of a focus question,

but let me say at the outset we are clearly very con-

cerned about what will happen to U.S. industry as we

buy fewer satellites, as we stretch out satellite buys, as

we tend to converge some of our technologies together

so we have common buses with perhaps more flexible
functionality at the front end of that bus, and that has a
tendency to define winners and losers.

The concept of just going to fall back on teaming and

things like that in this much reduced procurement envi-

ronment where essentially launches are also stretched

out will have a negative effect on the U.S. intelligence

satellite support industry which we are very concerned
about.

Our concern is shared by John Deutch and others as

he speaks to the whole issue of procurement future for

the Department of Defense and how all that's going to
be done. That's one of the reasons, I think, that we

were interested in playing a central role in the concept

of how the commercialization of intelligence to a degree
and remote sensing came about. I think there have been
some articles in the paper that somehow or another

intelligence was a neanderthal and the advancing of the

concept of this recent policy framework that has come
about. I think Intelligence's role was quite the reverse. I

think we played several different roles. Number one: as

a result of our concern for the industry, we clearly tried
to explain to the various interests, whether it was the
competitiveness interests that grew out of the National

Economic Council or the Department of Commerce or

NOAA or the Congressional lobbyists who were after

certain aspects of commercialization on one of the spec-

trum and our interests on the other of preserving what I
discussed in my brief. So we provided a framework for

at least an interim which, I think, will ultimately be an

evolving policy for the commercialization of space, not

only to provide something for industry to do but obvi-
ously we had selfish interests here. We would like to be

able to put our scarce dollars on pushing advanced

technology so that we keep the U.S. industry in the

business not only over the next five or ten years but for
the next ten or twenty years and continuing to push the
edge of the envelope in that area. I think that these are
all related factors.

SCOFIELD." Certainly the industrial based considerations
are important, but at the same time I don't think we can

afford, as Admiral Studeman said, to continue to sup-
port everybody at the same level we have in the past.

There has to be a natural consolidating process that has
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to take place. I think I worry as much if not more about

the maturing of the work force that we currently have

had working on a lot of our systems over the years and

are we going to have growing up within our system the
resident expertise, that given whatever level of workload

becomes steady state over the years, we'll have the

expertise to continue to develop the products that we
have in the past. I went to an Engineering Awards

Banquet in the San Fernando Valley about a month and

a half ago, and I was encouraged that a lot of the award

winners were folks without grey hair, which gave me
some sense that people are coming up through the

ranks. But I think we really need to work on a growth

pattern within the industry to develop the capability of

the future. A sorting out of who will remain and who

will do the job and how that will be sorted out maybe
could take place as a natural part of the economics.

HORNER: I would only add that also we must be very

careful as we draw down our military forces and we, of

necessity, must draw down the support to those military
forces, that we do not destroy a delicate relationship

between our federally funded laboratories and our indus-
trial base. We understand the roles of each and how

they complement one another as we avoid duplication as
we get smaller.

QUESTION: This next question I'm going to ask Lyle
Bien. What efficiencies and economies would result

from assigning space to the Air Force as advocated by
General McPeak. Would this enhance war fighting?

BIEN: Clearly there are opportunities for efficiencies.

That's what General Moorman's launch study was all

about. That's what Admiral Frost's TT&C study is all

about. And the upcoming space surveillance study is
intended to answer the question of specifically where

can we find efficiencies. So, to suggest that there are

not some eligible candidates out there for efficiency is

not correct. Clearly, there are, and the intellect has been

brought together to identify those. I would only suggest

there is, as the CINC has so frequently said, a definite

role for the components. It may not be a very big one in
numbers of dollars or people, but there is a base below

which you cannot go if you are going to be true to your
service and their specific needs. My estimation at the

Naval Space Command is that we are about at the lower

limits of that threshold. So we applaud the effort to seek
out additional efficiencies and indeed are more than

energetic in our support of those efforts and will contin-

ue to be. We will be equally energetic, as I said earlier
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today in holding fast to the notion that there are some

things that just cannot be sublet to the other services,

most especially the training and fleet support issues.

We'll continue to argue that those ought to be harbored

within the respective services.

HORNER: I would only add that Unified Space Com-

mand fully supports the need to ensure that the Army,

Navy and Marine Corps requirements and equities are
fully represented in space -- space acquisition, space

lift, and space control. Where possible, we should con-

solidate functions for reasons of economy, and in fact a

study has been sent forward from Unified Space Com-

mand that says, in essence, the Air Force should tend to
acquire, launch and control the satellites. The reason it

doesn't say it must be so is that you must allow the
opportunity for other services to put their money where

their needs are should these needs not be satisfied by the
Air Force.

But I think the larger question is not one that is

argued in terms of parochialism. It is not argued in

terms of roles and missions. The larger issue is how do
we fund space within the existing programming situation

we have in the military services. Because space is obvi-
ously a very expensive proposition. We want to get out

of that but we always have significant costs with space.
Space is also fundamental to warfare. So what we see

is, in the downsizing environment, how do you fund

space? How do you take into account the needs for, say,

service-specific space needs and put them in an Air
Force budget which is constrained to approximately one-

third the total defense budget? Right now it's about 20%

of the Air Force budget. Does the Air Force have head

room for existing space capabilities that benefit primari-

ly the Army and the Navy? This is where the tensions

will arise. It's not a roles and missions issue; it's a

resources issue. And we will probably have to identify

some way of industrial funding or forcing all the servic-
es to come to grips with the economies that are achieved

by space and the costs that are a result of space.

For example, suppose we just charged industry funds

to the telephone calls. Would you use MILSTAR or

would you use DSCS, or would you use a commercial
satellite? I think that would resolve a lot of the issues

involved. I agree with Lyle, it's not a roles and mis-
sions issue.

QUESTION: I'U address this question to Don Lionetti:

"when can we expect to have both, (now this is an argu-

mentative question and I'd love to debate you Don), a

clear statement of national missile defense requirements
and an acquisition decision?" And then there's the



perjoritivestatementyou can respond to: "right now we

have a fuzzy notion of the need and no confidence in
any acquisition. With no change, the technology base
will die."

LIONETrI: Before I get into that, I'd like to go on

record as being supportive of the statements made a

moment ago about the roles that the service components

play in developing space requirements and space appli-

cations for their own supported forces. Consolidations

are all right, but one ought not to seek consolidations
for consolidations' sake because the savings associated

with them may very well be cosmetic. Both Army and

Naval Space Command are very modest commands in

terms of their investments that give their services a

point of entry that would not otherwise be there in

having access to space and the fact that we are inextrica-
bly tied in our future to the use of space products.

Let me talk a little bit about NMD. You ask when

we're going to have a clear statement of requirements,

an acquisition decision, etc.

Perhaps never. I'm very depressed about this subject.

It bothers me greatly that we're in the position that we

are right now and having demoted NMD to a technolo-

gy readiness program, really says that we don't have a

requirement. But, you do not need a hard requirement
to pursue technologies that might support an NMD kind

of a decision. I believe that what will drive the require-

ment will be a very unambiguous statement of threat

that will eventually emerge, and the issue then becomes,
will there be sufficient time from receipt of that state-

ment of threat to take that technology readiness, com-

plete it, deploy it and be ready to deal with the threat
when it arrives.

That's what my 33 years of service causes me to

have this great distress. I really don't mean to be speak-

ing out against the decisions made, but as a professional

I must say that it bothers me greatly because I don't

have any confidence that you can roll from technology
into deployment in a short enough period of time to be

able to beat the lag from observation and then getting up

the capability by a potential adversary. You in defense

industry know better than I that there are engineering

challenges that abound, there is testing, there are inte-

gration assessments that must be done. And while we'll
do the absolute best we possibly can with a technology

readiness program, to do end-to-end testing, as I said in

my slide, to try to involve the user to shorten those

lines, it worries me. I feel the need to continue to speak

out and that's why I chose this particular topic today.

NATIONAL SECURITY SPACE ISSUES

QUESTION: Bill Studeman talks about a great deal of

military, shared intelligence data, why it, if possible,

hinges on the military's and other government agencies'

ability to release currently classified collection data.

What efforts are underway and what is the likelihood of

having success in breaking down long held intelligence

principles and that's obviously classification overhead

data? A secondary question has to do with releasing it to

use for legitimate environmental purposes. You talked to

that. Can you expand?

STUDEMAN: No, I would say that I made reference to

the fact there's some forthcoming initiatives on openness

and obviously it relates to this. I'm really not in a posi-
tion to outpace others who like to make these kind of

statements. So I'm not going to say anything further
about it.

HORNER: I Can say this. During time of war, classifica-

tion is not a hindrance other than in constraining the

ability to disseminate the information.

STUDEMAN: And I would say that in a lot of the things I
talked about, it hasn't been a hindrance. We don't actu-

ally have to have the image, even to disseminate it at
the unclassified level when you turn it into some other

form of product and generally find an imaginative way

to get it out. Obviously the Vice President and the DCI
and the entire Intelligence Community has made a sig-

nificant commitment to the environmental community.

We're talking here about old imagery, of course, and

that old imagery openly has to be made available to
make this work.

QUESTION: This one for Dick Scofield: I'll give you

this question, then I'll give you the real question. This

question says, how do you plan to break the lock the
SPO directors have on the planning process where

they're dedicated to self perpetuation? Let's change that
-- what advances do you see in improving our acquisi-

tion process, streamlining, where are the opportunities

and what can you bring to bear as you take on your new

job?

SCOFIELD." Well, any initiatives that are going to im-
prove the streamlining of the process I think are going

to have to start where we get some relief from the

amount of authority and decision making that goes on

inside the beltways as opposed to out in SPOs. There

has been some of that in the acquisition reform package
that I've seen so far, but I guess I'm not sanguine that
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the system is going to let go enough to allow us to be
able to do that. Certainly if we are able to build in

conjunction with the user, sound strategies that allow us

to get started on a program and to be able to move for-

ward rather quickly and then have the user advocate that
on a basis of his requirement, then I think that we have
the wherewithal to start to do things a little bit more

quickly than we have in the past. But I've seen some of
the initiatives, the acquisition reform, I've haven't seen
the level of coordination across the staffs that would say

that that's going to happen rather quickly.

HORNER: Last question is, what is USCINCSPACE's

highest priority? The highest priority is the ALARM

program.
I think we all welcome the opportunity to be before

you. We are dependent upon you just as we're depen-
dent upon military space, so we thank you for the op-

portunity to present our views to the space community,
particularly the industrial space community and we wish

you well in these difficult times.
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NASA IN THE BALANCE

Dr. France Anne Cdrdova

Chief Scientist

NASA

A recent Congressional Budget Office report poses

various options for a descoped, downsized NASA, all of

them resulting in a very different NASA from the one
which we associate with some of our finest moments in

science, technology and human exploration. I have only

to cite a litany of those moments to bring back the
excitement and wonder generated by NASA: the discov-

ery of the X-ray universe; the discovery of the origin of

galaxies in the minute fluctuations of the last scattering

surface of the microwave background; human footprints
on the moon; the first all-sky maps of the universe at

infrared, X-ray, and gamma-ray wavelengths; the re-

servicing of the Hubble telescope and the dramatic

'before' and 'after' pictures; the discovery of dark

matter hovering around a cluster of galaxies; the illumi-

nation of the mystery of gamma-ray bursts; the discov-

ery of moon of an asteroid; finding that the depletion of

the ozone layer 'is increasing, and is due to buildup of
human-generated emission; tracking the progress of El

Nifio, which may contribute to the flooding in the mid-
west, harsh winters in the eastern U.S., rains and mud-

slides in California; understanding the Earth as an inte-

grated system and how the Earth's climate is changing
due to human and other factors; the disruption of eco-

systems because of deforestation; and understanding the
physics of protein crystal growth, phase transitions,

tissue culturing, and combustion, utilizing a micro-
gravity environment.

Even a string of accomplishments so striking as this

cannot, alone, sustain NASA in the present climate of

economic and personal uncertainty. This is why the
Agency has directed its present efforts in science and

technology, in aerospace and human space flight, to-

wards both shorter term and longer term benefits to the

nation. NASA's present program, a program finely

balanced to address diverse sectors of our economy, the

challenges posed by the environment, and the multiple
talents and dreams of our peoples, is more streamlined,

most cost-effective, more productive, and more rele-

vant. At the same time this program still has the poten-

tial to make the illuminating scientific discoveries and

technological advances that have made Americans proud
that we have NASA.

The Hubble Servicing Mission is a wonderful exam-

ple of what happens when scientists, engineers, astro-

nauts, and, yes, managers join together to solve a diffi-

cult problem: the flawed primary mirror was discovered

soon after Hubble's 1990 launch and a panel of scien-

tists and engineers immediately gathered to examine

dozens of possible "fixes." The resulting optical juke-

But they also: want :a NASA;
they: Want to read about the great

deeply the significance of; and they want to

see human beings, people like themselves,
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box called COSTAR was devised, selected, and put on

an incredibly fast development schedule of only 26
months. The final stroke of human ingenuity was the

performance of the astronauts, who accomplished every

one of the mission's many complex objectives, including
installation of COSTAR and the new Wide Field Plane-

tary Camera, as well as new solar panels and gyros. As

a venture with the European Space Agency, the Hubble

Mission embodies our cooperative spirit in an interna-

tional arena. And, although Hubble is a "big" mission in

cost, its users do their science in a "small" way, with
individual investigators and their students. Before I

came to NASA last Fall, I applied for observing time of

the reserviced Hubble. My proposal was successful and

last month I became of the first guest investigators to
use the new Hubble; later this month I have two addi-

tional observations. My program is observing the optical
and UV spectrum of X-ray-emitting pulsars, in an effort

to understand the physics of the interior of neutron
stars.

When I go to different places around the country and
talk with just-plain-folks I hear that these people want

economic and personal security and a good education

for their children. But they also want a NASA; they

want to read about the great scientific discoveries that

perhaps they only barely understand, but still appreciate

deeply the significance of; and they want to see human
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beings, people like themselves, living and working in

space. Indeed, in our schoolrooms, children make mod-
els of new spaceships and design habitats on distant
moons.

I want to tell you now about NASA's proposed sci-
ence program for the next fiscal year. Part of this pro-

gram utilizes robotic missions, and part of it humans in

space. It is a vibrant program that addresses fundamen-

tal questions in physics, astronomy, planetary science,

the science of the human species, and the science of our

planet and its global environment. It is a program that,
in taking in situ measurements of the near and far-Earth

environs, enables the world to address telecommunica-

tions, satellite hazards, and global change issues. It is a

program that involves the educational community in its

efforts to inspire all people, to create learning oppor-
tunities, and to enlighten inquisitive minds. And finally,

it is a program that explores the Universe, in peace and

in partnership with many other countries, stimulating

our mutual intellectual development and creating new
technologies and opportunities.
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for studying the Earth: it _ludeS the

I will start with space science. NASA has a program

in space science that covers much of the electromagnetic
spectrum and measures particles as well as photons.

NASA satellites map at close range the planets and

moons of our solar system. A complement of NASA

and international spacecraft, called the Global Geo-

sciences program, is strategically placed around the far
and near-Earth environment to measure the effect of the

solar stream of particles upon the earth's magnetosphere

and ionosphere, yielding data that will add to the scien-
tific knowledge of weather and spacecraft anomalies.

NASA telescopes in space view the most distant objects

known, and look back to the origin of the universe
itself.

NASA's budget request for space science in FY95 is

at an all-time high, 1.77 billion dollars. This is 44 mil-

lion dollars higher than the 1994 level. The bulk of the
budget is for 3 large missions: Cassini and the Europe-

an-supplied Huygens probe (will investigate whether the

icy moons of Saturn have preserved a record of the

formation of the early solar system as well as determine

whether the necessary building blocks of the chemical
evolution of life exists beyond Earth); AXAF (will study

the composition and nature of galaxies, stellar objects
and interstellar phenomena); and HST (reservicing mis-

sion will introduce a wholly new near-IR super tele-

scope). But the budget also sustains 18 ongoing missions

and prepares for a number of smaller missions, includ-

ing the Relativity Mission that will test a fundamental

prediction of Einstein's General Theory of Relativity.

The budget continues two Discovery missions, one that

parks up close to an asteroid and one that demonstrates
technology for landing small robotics on Mars.

A second component of the science program is our
Earth Observing effort. 1994 is NASA's most ambitious

year for studying the Earth: it includes the launches of
four spacecraft, flight of five Shuttle missions, and

conduct of three major aircraft campaigns. In his book

"Earth in the Balance," Vice President Gore speaks

eloquently on behalf of a planet whose beauty IS skin

deep. He describes the devastation wrought by human
carelessness. He lays out a plan for a bold rescue mis-

sion, borrowing the term "Mission to Planet Earth

(MTPE). _ NASA today is ramping up to build upon one
aspect of Gore's vision: an ambitious program of studies

of the Earth from space. These are studies that will give

a holistic picture of the global environment and how it
is changing. The data will give us a better understanding

of natural and human-induced environmental changes.
These studies are rooted in scientific research on the

climate, ice, wind, oceans, land and forests.

The FY95 request for this effort is 1.45 billion dol-

lars, a 16% increase over last year's funding level and a
reflection of the high priority that this program has
within NASA and the Clinton-Gore administration.

One major component of MTPE is the Earth Observ-

ing System (EOS), which is NASA's contribution to the

U.S. Global Change Research Program, a federal agen-

cy-wide effort. Funded in FY95 at 0.5 billion of dollars,

EOS is comprised of a suite of satellites that will be

launched beginning in 1998. EOS will document global

climate change and observe regional and global-scale
environmental processes. This knowledge is expected to

provide the underpinnings for future policy decisions

and, as such, will be of direct benefit to all people.
Earth Probes, funded at 82 million dollars, is a series

of small, specialized satellites and instruments requiring

special orbits and capabilities. The Earth Probes pro-

gram will continue to complement broad studies of EOS

with narrowly focused missions to study tropical rain-

fall, ocean winds, and global ozone. Currently on orbit
are the UARS satellite, TOMS, TOPEX, and ERBE, as

well as the Airborne Science Program; these conduct a
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varietyof research missions such as ozone studies,

oceanography, soil studies, land-surface ecology and

geology.

Besides flight missions, MTPE includes an innovative

data system (EOSDIS) which will process, archive, and
distribute the critical measurements from EOS an other

earth research to a global network of investigators and
users. EOSDIS is funded at 285 million dollars in the

FY 95 request.
Smaller scale activities of great significance include

the enhancement of existing "pathfinder" data sets, and

the application of MTPE measurement capabilities to
natural disaster response and mitigations, such as floods,

fires, earthquakes.
The third element of NASA's science program is the

Life and Microgravity sciences and applications pro-

gram. Imagine how different your activities would be if
this room were to be orbiting the Earth as does the

space shuttle. Imagine the behavior of the coffee in your

cup, and how you would have to fight to keep hold of

your eyeglasses, your shirt pocket pens, your lunch.
Although all of this would be fun, you would be less

pleased to know that your aging process in this micro-

gravity environment had accelerated dramatically. A

year in microgravity is equal to an entire lifetime on

Earth. The brain, the immune system, the circulatory

system, the heart, the lungs, and hormone secreting

organs--all of these are objects of study in microgravity.
Tumors and proteins grow much differently when the

effects of gravity are mitigated and this difference may

give us clues to their production. Targeted for study are
breast and ovarian tumors and proteins important in the

digestion of milk, proteins that are nutrients, and pro-
teins for the development of antiparasitic drugs. Serum

albumin, the most common protein in the blood and the

one that carries toxins and food, can be much better

resolved in microgravity than on Earth, making this

kind of study important to drug companies.

You may be interested to know that the number of

neural synapses in your brain depends on gravity. A
researcher at NASA's Ames Research Center, Dr. Mur-

iel Ross, has uncovered this effect by studying neural

synapses in an Earth bound centrifuge where g can be
made to be greater than unity, and in microgravity,

where g is much less than unity. Her models are reveal-

ing how the brain adapts to gravity changes. Incidental-

ly, Dr. Ross left her full professorship at Michigan to

join the Ames Research Center because Ames afforded

her the cross-disciplinary opportunities she needed for

her research, which is to combine biology with state-of-

the-art computational power. Her ground-breaking sci-

ence is a splendid example of the enabling function of

NASA IN THE BALANCE

the NASA centers.

The Life and Microgravity Science request is almost
0.5 billion dollars in FY95. This includes 112 million

dollars for Shuttle/Spacelab payload mission manage-

ment and integrations and 84 million dollars for space

station payload facilities, as well as almost 150 million
dollars each for Life and Microgravity Sciences.

The life sciences program is designed to advance

knowledge in some relevant areas in biomedicine and

biology and to develop technologies that enable safe
human habitation in space. The life science programs

include the ongoing shuttle and spacelab flight experi-

ment programs; the cooperative research program with
Russia, it_cluding studies aboard MIR and development

of flight hardware for a US/Russian Biosatellite mission;
the science utilization/experiments program planned for
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Space Station, and general cooperative research projects,

including Neurolab (SLS-4) with the National Institutes
of Health.

The Microgravity Science Research program is de-

signed to enable us to better understand important physi-

cal, chemical, and biological processes that the effects

of gravity obscure on Earth. In FY95 NASA will con-

tinue development of new equipment for the Shuttle,

Spacdab, and Space Station, and complete preparations

for the cooperative US/Russia Spacelab-Mir mission
scheduled for initial launch in 1995.

Space Station payload facilities funding supports six

facility-class payloads which are being developed for the

Space Station: Human Research Facility, Gravitational
Biology Facility, Habitat Holding System/Centrifuge;

Fluids/Combustion Facility; Biotechnology Facility

which includes protein crystal growth, and Space Station

Furnace Facility.
This is a snapshot of NASA's science program. This

program complements, indeed enables, the agency's
overall mission, which is to explore, use, and develop

space for human enterprise; to advance scientific knowl-

edge of the Earth, the Solar System, and the Universe
and use the environment of space for research; and to

research, develop, verify, and transfer advanced aero-
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nautics, space, and related technologies. All of these

comprise NASA and the expectations of Americans for
NASA.

Yet NASA is "in the balance." The agency has

taken a 30% reduction from its FY93 request, and

almost every program has survived, demonstrating that
NASA can do business in a new way -- that it has made

great efficiencies in restructuring itself. It has restored

Hubble's vision and given it a new camera; it has re-

boosted the Compton GRO to a higher orbit and given it

a new tracking station, increasing the satellite lifetime

and amount of data immensely. But the Agency can do
no more cost cutting and still remain the NASA that has

given us an inventory of some of the most profound
discoveries and advances that humankind has made, the

NASA that has turned adversity into success.
The nation poses other challenges for NASA science

beyond the budgetary one. America wants a return on

its investment. A White House sponsored forum earlier

this year set the tone for a national dialogue on what
constitutes relevant science. Talks by senators and con-

gressmen to the scientists and research administrators
gathered at the forum all had a similar message: basic

research should foster strategic goals; the nation's sci-

ence plan had to become more sensitive to pressing

economic and social concerns; university researchers

humankind has ma_, theNASA that has
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should ally with the private sector and focus on econom-

ic goals and the broad global market; federal research

agencies should seek a new balance between science and

its applications. Senator Mikulski said that the U.S. is

winning the Nobel Prizes, but losing the markets. While
the President's Science Advisor Jack Gibbons agreed

that "a substantially altered rationale for continued
federal support of science and technology is emerging,M

he also said that it was important to allay fears that "we

may be shredding the tapestry of our nation's magnifi-

cent scientific enterprise."

The national dialogue has not yet settled out and,

indeed, has been taken up by the President's National

Science and Technology Council. One of the central

goals of this Council, as articulated by its subcommittee

on Fundamental Science, is world leadership in basic

science, mathematics, and engineering.

All of us would agree, based on knowledge gained

from our own investment portfolios, that a balanced
portfolio of both short and long term investments, is

wisest. Thus we could agree that world leadership in

science means seeking both near and longer term bene-

fits from the science enterprise. NASA's mixed program

of physics, astronomy, microgravity, earth, and life
science seeks this balance; it represents investments that

may influence shorter term public policies, investments

that serve the continual human need for inspiration and

education, and investments that enable, in the long term,

new technologies and give rise to new opportunities.
In this time of diminishing budgets for the discretion-

ary portion of the federal investment, NASA science
will be evaluated and judged by the public in the larger

context of basic science across all the agencies. We

have, in the past two decades, been given the license by

the public to dig the holes for the "oil wells" in space.
But now the public is asking about the results of that
investment. NASA needs to communicate its scientific

returns, the quality and amount of the Moil" it has found

to the public effectively. The continuation of the pub-

lie's investment in NASA's science depends on this.
I would like to close with a salute to the state that is

hosting this gathering today. It is a state of many of the

mountains I enjoyed climbing while coming of age in
nearby New Mexico. I would especially like to salute a

friend of mine who climbed these mountains and many
more all over the world; a woman who understood the

pioneering spirit that drives all adventurers, be they

bound to the planet and its highest peaks, or unbound in

exploring with telescopes the farthest reaches of the

Universe. She was my friend through a time when I
struggled to climb a personal mountain, the one marked

"astrophysicist." And I was her friend at the time she

took on the challenge of becoming the first woman to

climb the face of El Capitan alone. She was part of the

energy that belayed me as I wrote my thesis, and my

stars were hers to gaze at during the several nights she
bivouacked high over Yosemite Valley during her solo

ascent of El Cap. She died last Sunday, Easter Sunday,

in a helicopter crash, following a glorious ski on the

new snow of a Nevada peak. Beverly Johnson went for
excellence with all her heart and mind. She marveled at

everything; she wanted to see it all. My remarks today
about NASA's new vision for science are dedicated to

her unflagging optimism about what human beings can
achieve if they have the will and imagination to succeed.
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Earth and Space Observations -- Did We Have Cousins on Mars?

Dr. Edward Teller

Director Emeritus

Lawrence Livermore Laboratory

I am happy to be here. I have been deeply impressed
by what I have heard. I agree with most of it -- some

things more than with others. I know we have discussed

extremely important issues and I want to comment on
some of them.

First, I particularly agree that the space program is in

real trouble. Furthermore, I believe the space program
is most important because its difficulty is not only the

trouble of the space program; it is a much more general

difficulty. Let me precisely describe it. I came to the
United States in 1935 and I claim to have lived in the

United States for a longer time than most of you. When

I arrived, I found that people welcomed everything that
was new. Perhaps that welcome was exaggerated, but it

was stimulating and I believe this positive attitude to

welcome what is new, was the basis of today's strengths

in the United States. This positive attitude is an old

American tradition, dating from the founding of United
States. In the almost 60 years that I have lived here, this

positive attitude has eroded. Today, Americans greet

everything new, particularly, the things that are not

sufficiently understood, with suspicion. This is the

tremendous danger for America. The space program,
being in the leading position of what is new, suffers

severely from this recent suspicion. For this reason we

must review common causes, and we must unite, not to

sell the space program but to explain it, to bring it home

to people, and to elicit understanding for it. I would like

to contribute to this explanation, but I'm scared because

the job is tremendous. If I spoke for seven hours and
you extracted only the best fourteen minutes, then I

might make sense. As it is, you have to take your
chances.

Now, the space station's trouble also presents a

wonderful opportunity. The opportunity occurs because

of the collapse of the Soviet Union. Although the col-

lapse has not eliminated the dangers, it has aroused a

consciousness of many more small and still very great

dangers and difficulties. But the collapse has also made

possible international cooperation. It has made possible
the inclusion of the work of Russia, which I welcome

unambiguously. Some ask the question, "Shall we pro-

ceed with the joint work?" And I want to say, as clear-
ly, positively and repeatedly, "Yes, yes and yes!" I want

you to know why I support it.

While speaking with many of my counterparts in

Russia, I heard a remarkable story from four of them

that I didn't want to believe. But the story has a wide
circulation in Russia, and this fact, I claim, is signifi-

cant. In 1949, the Russians succeeded with their first

nuclear explosion and the head of that organization,

Beria -- of not very agreeable fame -- asked Stalin,
"How shall I reward the scientists who have succeed-

ed?" Stalin said, "Comrade Beria, you surely have a list

of those people you would have shot if they had not
succeeded. Well, those shall now receive the Stalin
Prize."

This is the story the Russians scientists and people

tell each other. They are happy to be rid of that pecu-

liar, horrible dictatorship that was imperialist and com-

munist and had a few other negative virtues besides.

America's natural instinct is to cooperate and get the
most out of it; granted, not risk-free, but worthwhile.

Now, let me address the one group of presentations

that really grabbed me, perhaps for personal reasons,

perhaps for objective reasons. It was the military pre-
sentations. The story about America's victory in the

Persian Gulf was incredible. That this victory was ob-

tained, to a very great extent through space is clear.
Space paid big dividends. I would like to mention some

of the merits of this victory. What did it achieve? That

oil of the Mid-East still flows is a very important point.

Even more important: to my mind, America's victory in
the Persian Gulf was the main factor leading to the
collapse of the Soviet Union. Some of us who have been

engaged in nuclear weapons and mutual assured destruc-

tion -- which was an unfortunate necessity -- contribut-

ed to the collapse in a defensive sense. We helped

America remain technically superior; therefore, we did

not lose. Furthermore, we started to develop defensive

systems that worried many Soviet generals. But the
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decisive factor was that the United States -- the deca-

dent democracy -- together with the United Nations --
the debating society -- could win the Gulf War in no

time at all and with practically no casualties. How? By

observation and timely strikes directed by space resourc-

es. This was impressive. For the Soviet Union to sur-
vive, it had to win or have the hope of winning. The
war in the Persian Gulf knocked out the Soviet's confi-

dence, knocked out the Soviet leadership's unanimity

and caused the Soviet Union to collapse. This was worth

almost any price.

Even more :important: to my mind,

America's victory in the Persian Gulf

was the main factor leading tothe
: • n °collapse of the Soviet U ion.

Let me talk about cost...something I don't know

about and if I misstate it, forgive me. I hope I won't

misstate it by more that a factor ten. How much have

we spent on space? An estimate by NASA: 300 billion

dollars, maybe. By our military, perhaps one quarter of
that. By all other sources perhaps 2 or 3%. The military

has earned at least ten fold, the money they have spent.

Let's return to the space station. In the past few

days, this was discussed again and again. I like it! I like
it today much more than I liked it a few days ago! One

strong reason for my liking it is that the space station is

based on international cooperation and that the Russians

are invited. I think that's a strong reason. What about

the program? I believe that the international cooperation
on the space station, together with scientific research

project, is a wonderful idea. The positive results from

this combination could counteract the negative, suspi-

cious attitude which I mentioned a few minutes ago. It

would be wonderful if the space station succeeded, but
here we have a very serious worry. What have we heard

at this symposium about the scientific research program

for the space station? Maybe you heard more. I had my

eyes and ears open. I heard nothing. In private conver-
sations I heard a little bit. I heard the main research

program is to make careful measurements in gravity-free

conditions. Free of gravity means that gravity is reduced

by a factor of a thousand easily and then again maybe
by another factor of a thousand, if you are very careful.

What do you do with it? Many difficult chemical pro-

cesses work differently without gravity to disturb them.

Some suspect the difference will be particularly impor-

tant in living beings.

Now, I have two opposite remarks to make to this

point. One is biochemistry, the understanding of how

living beings work, and what life is, I consider to be the

great unsolved mystery. This is the scientific field
where, in the last decades, we have made the most

progress. We now know that inherited properties are

contained in the vocabulary of a string of nucleic acids

on the double spiral. That we know some of these

mechanisms is, to my mind, an extremely important

fact. Biochemistry is apt to be a most important part of
science, just as relativity was important to mechanics.

So, study biochemistry by all means.

But how and why should minimal gravity be par-
ticularly important for this study? I like it, but I would

like to have a hundred times more explanation in terms

that I can understand and even my fifteen year old
granddaughter, who is interested in science, can and

will understand. We must provide this very understand-

able explanation or the American people will never

accept and support the space station. It is not enough to
say, "Write to your congressman." They must under-

stand, at least to some extent, the purpose.

My final remark about the space station is that we

should not put practically everything in one basket. I
was happy to hear the emphasis on connection with

many other programs. Let me repeat one connection.

When listening to the military presentations, I was

particularly happy to hear that data obtained for CIA
intelligence purposes should be gathered in such a way

so that operators could also use it for meteorology

purposes. Congressman Walker just stated that it is

necessary to have programs pay dividends sooner than

in a few decades. Meteorology is one of the dividends

that I feel will make magnificent progress if we pay
some reasonable attention to it. Why? Because electron-

ic calculation methods have improved to the extent that

we can calculate almost anything, provided we know the

starting point, provided we have measurements on a

close enough net, and provided we measure the right
things. What heads the list of things that have to be

measured from space -- and today are not measured

from space -- is wind velocities at all altitudes. It stands

to reason that if we know the wind pattern, we can

more accurately and easily calculate the next stage of

the weather. This will transform meteorology from an

art into a science. And we will extend today's weather

predictions from a mere five days to tomorrow's predic-
tions of a secure two weeks. If we can achieve this, the

economic value for the world in agriculture, in com-

merce, in the stock market and in many activities would

pay the $300 billion cost and more. It would be some-

thing the voter would appreciate and something we
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could accomplish on an international cooperative scale

in such a way that America and Russia, Italy and Soma-

lia -- everyone will benefit. It may be a positive force

that binds the world, not by dictators, not by rules and

governments, but by common benefits. Incidentally, I
wish everybody would contribute money and/or work

because if you contribute you criticize in a much more

positive manner. This is one of the projects.

But here is an immediate problem. In order to make

weather predictions, the observations have to be open.

Can we open the intelligence observations? Our Presi-

dent has already said that he wants to reduce secrecy as
possible. Today, I am sure that we are over classified,

and have too much secrecy. A move to open informa-

tion as much as possible facilitates better weather pre-

diction and many other things, including observations of

activities in every part of the world. In this way, no one

can prepare for aggression against anybody else without
not just the CIA knowing it, but the world knowing

about it. The evaluation of the observation may be kept

secret, but I think the rough data, at least in peace time,
should be available for all to see.

Now this is by no means the only thing that NASA

should do in the research phase. I think space observa-

tions can do a lot to dispel all fears about the future. We

are afraid of radioactivity, we are afraid of pesticides,
we are afraid of global warming, and we are afraid of

ozone depletion. Global warming? To what extent does

carbon dioxide cause it? I don't know. We have good

calculations at our laboratory in Livermore. The state-

ment we make is that the positive temperature effects by

carbon dioxide are temporarily suppressed by the scat-

tering, directly and indirectly, caused by sulfur dioxide

emissions. Not a firm statement, but a possible state-
ment. We ought to understand that.

Some of my friends and I have given detailed thought

to the question, "Can we change the high layer of the

atmosphere, maybe above thirty kilometers, in order to

modify solar radiation obtained, so that we could get

what we want?" Terribly difficult! Possible! But even
more difficult because we don't know what we want! If

we begin to modify anything, then some people will like

it and some people will not. The problem is not only a
question of technology, the problem is indeed a question

of politics. At any rate, when people talk about inevi-

table warming of the atmosphere, my answer is we

should study it. We will probably find ways, by inject-
ing the right substances and studying their effects. This

we could accomplish from the space station and thus

could control the warming.

There is another danger. People talked about another

ice age just fifteen years ago. From the record of ice
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ages, we can say with considerable confidence that in

every century there will be a 1% chance of a sudden

temperature decrease to conditions that are really intol-

erable. To have flexible answers to this questions may
give people new confidence. But this cannot be done

without studying the upper portions of the atmosphere

which is precisely the right problem for the space sta-

tion to study.

Ourwhole:_oWledge about the:history

Let me mention still another project. One that is

particularly appealing to me. Once in a while meteorites

hit the earth. I discussed this at the space symposium

two years ago. On the year of my birth, 1908, the

Tunguska meteorite exploded over Siberia with the force

of twenty megatons. It killed innumerable trees but
fortunately no human beings since none were present.

On February 1, 1994, the Air Force observed a one
megaton explosion high in the atmosphere near a Pacific

island. Similar explosions not much smaller than Hiro-

shima, occur about once a month. What effects do they

have? For instance, what effect do they have on mag-

netic fields when they occur at very high altitude? One

can easily show that these explosions, or hits, influence
magnetic fields over very big volumes. We all know

that 65 million years ago, a tremendous meteorite col-

lided with the earth at Yucatan. The collision produced

enough dust to stop sunlight from reaching the earth's

surface for a long period. Maybe it was the end of the

dinosaurs. Semi-proven! There have been other big

collisions. Some people believe all major geological

changes have been due to such collisions. We know the
earth's magnetic field changes sign once or twice every

million years. Maybe that is due to meteorolic impacts.
Our whole knowledge about the history of the earth

deeply depends on unsettled questions, that are connect-

ed with space. And I think clarifying such processes has

general public interest.
Now I would like to change the topic and discuss a

successful ongoing experiment of NASA, called
Clementine, in which the Air Force and Livermore

Laboratory have participated. Clementine is a small
missile that is now in orbit around the moon and takes
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lots of interesting pictures. After that, it will intercept

for the first time, a big one- or two-mile size meteorite
called Geograpbos, and examine it in detail. For in-

stance, it will look at the side illuminated by the sun,
the dark side, and by studying the temperature differ-

ences near the line of division, it will determine the heat

conductivity of the surface layers. It will get information

from close by approach, just 100 kilometers. A quick
fly-by, but a lot of information. Clementine works on

budget: $75 million all total, $60 million in private

investment -- a lot of Money! It is managed by NASA

and works very well.
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Now, I want to mention a special interest I have in

Clementine. I hope it will find the crater of my dreams

on the moon. The crater of my dreams is near a pole.
There are probably some near the south pole of the

moon, deep enough so that the slanting sunlight arriving

at no greater angle than six degrees will ever reach the

bottom of the crater. At the bottom of my ideal crater,

we will find a surrounding of steady low temperatures.

And why do I like it? If we establish a colony on the
moon this crater, because of lack of temperature chang-

es will be the easiest place in which to live. Since it will

be near a pole, colonists can continually look at and

communicate with earth. In addition, they can easily
move away from the earth and, shielded from its after-

noon television programs, colonists can make undis-

turbed space observations. Another reason to establish a

colony at the bottom of my ideal crater, is that colonists

will find undisturbed locations of meteorite impacts.

These impacts as a rule, are numerous but the sun's

rising and disappearing from the horizon, causes tem-

perature changes, that badly disturb the material of the

moon's surface. In the steady, low temperature of my

ideal crater, the colonists can study the undisturbed
impacts and the undisturbed moon's surface. This will
enable them to discover much more about the ancient

history of the moon than has ever been known.

Now the colonists can accomplish many things. They
can mine the moon for materials containing hydrogen

and oxygen with which they can fuel vehicles to explore

the solar system.

We have heard one very interesting statement, inter-

esting in particular for me. I was delighted to hear about

an advocacy of thermonuclear reactions. I visited a

place in England which is, perhaps together with Prince-

ton, the foremost in developing big thermonuclear reac-

tors. They showed me a tremendous segment of a big
reactor of that kind and I asked, "When will it operate?"

"Ah," they said, "The first experiment (not yet useable
for big scale energy production) will be in 2010." I

said, "That's too late. Please hurry. Make it 2008. That

will be my 100th birthday and I will come." They
promised me, but even if they finish, a project that

takes so long to develop is apt to be very expensive.
Now I mention these thermonuclear reactors in con-

nection with the moon because the materials with which

to fuel such reactors contain helium 3, which is found on

the moon, deposited there by the solar wind. This is one

of the many reasons to colonize the moon. But, I am

afraid the thermonuclear apparatus, at least for the
present will be too expensive. However, it would be an

excellent apparatus for powering long distance space

vehicles. If you want to leave the solar system the expe-

dition will last at least thirty or forty years. No human
can do it. No conventional energy source can do it. You

need nuclear energy and for this purpose, fusion is

better than fission for a very simple reason: fission

gives nothing but heat. To drive a jet, we must convert

the heat into electricity and then add an accelerator to
drive particles with electricity. It is difficult for me to

image that this apparatus will continue to work for

decades without human servicing.
If fusion works at all, it works in a plasma, contain-

ed as a very hot ionized gas, held together by a magnet-

ic field and shaped by the magnetic field to emit a small
fraction of the plasma in the form a jet. In principle,

fusion is a simpler apparatus.

Now ladies and gentlemen I would like talk and talk.

It is a pleasure for me to think about these possibilities,

to plan them for presentation to the public, to get short

term dividend like better weather predictions, to get
clarification of possible dangers such as Clementine will

provide when it examines the big Geographos that miss-

es the earth by approximately ten million kilometers.
We can understand its composition so we know how we
can work on it, how we can deflect it, and how we can

make the improbable, (a collision with a meteorite),

impossible in the future.

I would like to talk about one more topic. A concrete

possibility of going to Mars exists and I want to go to

Mars. Not for any practical purpose. Not for anything
that is assured. But for something that is possible, and
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to my mind, is inspiring for all people and not only to
scientists.

We heard that in our planetary systems life is found

only on earth' at other places we won't find anything

but rocks. I don't question this fact! I will tell you or

remind you that we know life on earth is at least four

billion years old. We know this by having found in
close association, chemicals characteristic of living

substances in layers with an age of four billion years.

There are two types of some carbon compounds, the

right rotating and the left rotating, in amounts that are

equal. In chemicals characteristic of living substances,

they are not equal, and in our bodies they are not equal.
We find the same peculiarities in these four billion year

old substances as we find in all living beings; humans

and dogs and frogs and pine trees and amebas and virus-

es. We are, in the eye of the biochemist, all of us,
cousins. We know that life did not succeed on Mars or

on the moon; We do not know if life on Mars or the

moon did not have an early start similar to the start that
we've found on earth after a lot of searching. Condi-

tions on Mars in its initial stages were not all that differ-
ent from conditions on earth during its initial stages. If

we don't find any trace, even of early life, that will tell

us something interesting. If we find something, anything
of the kind, it will be incomparably more interesting.

More interesting because we will ask a question. All

living beings on the earth, including a dog and down to
the viruses are our cousins. Are those most primitive

traces on Mars also our cousins? Are we beginning to

have a general understanding of life in our solar system
or is life different in each location? The similarity or

the difference will determine a lot, not just about the

history of the world, but about the equally important

history of living beings. The origins of life have stories

attached to them in every known civilization. These

stories prove the interest of the common man in the

question, "How did I start?"
I claim that we must provide not only a better life for

the American people, but also new ideas, and new
knowledge, because this is a natural part of any human

activity. Let's not forget this fact. We are here to pro-
ceed in what is the most exciting and, in many ways,

the most easily understood and visualized part of the

great expansion of knowledge. You heard that more

scientists are alive today than have ever been on the
planet before. Perhaps, there are too many scientists. I

hope that is not truer But people will provide work for,

and will want to support us if they receive a dividend in
wealth and/or ideas. We must not underestimate the

value of ideas in science.
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We are united in a good cause. It requires work, it

requires ideas, it requires imagination and I can make

only a minor contribution to it. I hope, in this particular
case, to participate much more by hearing and then by

speaking. Thank you.

is a natural part of any human activity.

Q&A Session

QUESTION: You talked about the weather as the only
distinct measurement of smaller and smaller intervals of

being able to predict things. Recently, advocates of the

Chaos theory would say no matter how minutely related

the weather, you may not be able to do this.

Dr. Teller: Chaos theory predicts that the slightest

change in a complicated system, like the weather, will

grow in an exponential fashion. Therefore, long term
predictions are impossible. It is Chaos theory why a

tight net is needed so that you can see small fluctua-
tions. A thousand fold increase in observational data

will give rise to improvement of weather prediction by
not much -- only from five to fourteen days. A thou-

sand fold improvement on observation and terrific im-

provement in calculation and an expansion of prediction

by only less than a factor of three. That is a conse-

quence of Chaos theory. That is why I am not promis-
ing you to predict the temperature on the first of Janu-

ary of the year 2000. That will indeed, I think, be

forever impossible. But a moderate improvement in

weather prediction is already worth many millions of
dollars.
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DR. MARK J. ALBRECHT: Thank you, it is a pleasure

to be back at the U.S. Space Foundation Symposium. I
would like a moment to recognize Congressman Bob

Walker. For those of you who do not already know it,

Bob Walker is the Republican leader on space. He was

an invaluable strategist, advisor and architect for Presi-

dent Bush and Vice President Quayle on defining and

initiating the new NASA. And he has been the indis-

putable field general for the Republicans for the unblem-
ished record of victories we have enjoyed in the House

First, and foremost, the key

element of a new vision of NASA is rooted

in the traditions of the agency itself,

namely Presidential leadership .... The new

NASA belongs to the people and takes its

direction from the President.

on space station. And if you will indulge me a partisan

moment, I would remind all that the space station has

survived only by the consistent and strong support of

the Republican party, not one space station vote would
have succeeded without more than 50% support of the

House Republicans, indeed, most carried almost 79%.

This is due in large measure to the considerable influ-

ence, vision and persuasiveness of Bob Walker, and this

from a Congressman whose district, I daresay, benefits

little if at all directly from this program. Sir, I salute

you.
Let me turn now to the topic at hand, "NASA: A

New Vision." I must admit, I find this a somewhat

intriguing topic. And I must confess I've not discussed
this with the moderator or any of the other panelists.

First off, the phrase itself is devilishly ambiguous.

I'm not sure whether the topic is a question, a declara-

tion, or a plea. Not knowing what my fellow panelists
make of the intent, I will take it to be a declaration, that

is, that NASA has a new vision.
However, I freely admit that there is a powerful

argument to consider the phrase to be a question, as in
"Another vision for NASA?" And I must admit I am

sorely tempted to regard the phrase as a please, as in

"NASA, please, a new vision!"
This was not an easy call, trust me. Nevertheless, I

have settled on the formulation that NASA has a new

vision and will restrict my brief remarks to a discussion
of this.

I will argue that while we can understand the genesis
of the new vision for NASA and, in fact, can define

some of the key elements of it, it remains an unfinished

vision and a still fragile one.

First, and foremost, the key element of a new vision
of NASA is rooted in the traditions of the agency itself,

namely Presidential leadership. NASA, to thrive, must
be a tool of Presidential policy, for it is only the Presi-

dent in his role as the only representative of all the

people who can summon the vision for an activity that is

purely optional, an expression of the people's vision,
not a right, not a duty. The new NASA belongs to the

people and takes its direction from the President.

Next, the new vision of NASA again draws on the

traditions of the agency itself. Can do, cutting edge, risk

takers, bold experimenters with impudence and impa-
tience. Quick, nimble, resourceful and smart, the stuff

that made the phrase "rocket scientist" mean something

175



10TH NATIONAL SPACE SYMPOSIUM

special. I call this faster, cheaper, better.

Third, the new vision for NASA made explicit some-

thing that has been implicit for decades, NASA IS de-
fense conversion. NASA was born out of the cold war

and took its first generation of technology and leader-

ship from the military space program. And while, for
decades appropriate walls and safeguards had been

erected to separate these two national programs, now

the time for those barriers to be breached is upon us. To
be sure, there needs to be some distinctions between the

two programs, but there is much to be shared in terms

of technology, common infrastructure, and a shared
industrial base.

For years, DoD was the big brother of this relation-
ship, the new vision of NASA must include it taking a

technology and industry leadership role.

Finally, the new vision of NASA is centered on an

old mission with a vital new rationale--exploration. Not
the cold war mission of exploration for dominance and

superiority, but exploration for world leadership,

partnership, science, hope and opportunity.

Cooperation, not competition, shared goals and

aspirations, new technological, environmental and eco-

nomic horizons to be exploited to the benefit of all
mankind. And a global commitment to the future. A

source of inspiration to all nations that despite the enor-

mous challenges of the moment, there is still enough

l_mally, the new vision of NASA
is centered on an old mission with a

vital new rationale -- exploration. Not

the cold war mission of exploration for

dominance and superiority, but :exploration

for world leadership, partnership, science,

hope and opportunity,

I I IIIIIIIIIIIIIII II

wit, and will and wallet to invest in opportunities for
tomorrow, the new vision of NASA sees America and

NASA right in the middle of this future.
So, where do we stand on this vision? Is it succeed-

ing? Let's look one by one.

First, the Presidential leadership. On this the record
is mixed. On the one hand, the White House has taken

firm control of NASA, even in ways that would have
made this old micromanager and politicizer blush. And I

have no problem with this. It is right and appropriate.

And the President has put his stamp on the program by

a bold redesign of the space station and, even bolder,

inclusion of the Russians.

As is exquisitely obvious by now, this administration
is not adverse to risk. On the other hand, the White

House has demonstrated what appears to be an occa-

sional chilling indifference to space--organizationally,

fiscally, even rhetorically.

l .....Sunp y put, joint prog_ms and effo_

have been thwarted, and the NASA budget
has not gro_ proportionately wlth DoD

reductions as wehad hoped.

.............iiiilliiiiiii i IIII I

Ultimately, the credibility of the President's commit-

ment to his vision for NASA must be in the securing of

necessary resources for a viable NASA to survive.

As to faster, cheaper, better, certainly the concept

has caught on. However, it will take several more years
to be able to point to concrete results, although certainly

the Clementine mission must give inspiration and prom-

ise to what may be accomplished. Let me take a mo-
ment, however, to make sure that we are clear on the

point of faster, cheaper, better. FCB was not designed

to reduce NASA budgets or save money. In fact FCB

was devised precisely when we hoped that the NASA

budget would flourish and grow. while FCB held the

promise to do more with less, it was not a budget in-
spired approach. FCB was promoted to reduce overall

risk, accelerate and enhance results, and to keep man-

agement focused on the mission and building and flying

space craft rather than on lobbying Congress.

In this regard, the recent CBO study fails. It is sim-

ply axiomatic that the old NASA could not accomplish

the new NASA agenda. The real question is can the new

NASA accomplish this agenda? Historical cost and

schedule program data is unfortunately not a useful
guide, why not use the cost and schedule data from

Clementine as a template, for example?

As to a more explicit relationship between NASA

and national aerospace technology development, indus-

trial base preservation, and defense conversion, the

record is unfortunately weak. while DoD and NASA

management have made extraordinary strides over the

past four or five years to reduce barriers, enhance coop-
eration and facilitate the development and maintenance

of common infrastructure, the Congress and to some

extent this administration has not appreciated the syner-

gism, nor facilitated its expansion. Simply put, joint

programs and efforts have been thwarted, and the

NASA budget has not grown proportionately with DoD
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reductions as we had hoped. I believe my friend, suc-

cessor and, now, colleague once again in Washington,

Brian Dalley, said earlier at this symposium, the admin-
istration's attention to defense conversion is a welcome

initiative, but not nearly enough to offset the damaging

effects to the industrial base caused by catastrophic

declines in defense spending.

In the previous administration, we had always seen

additional investment in NASA as a logical, efficient
and effective source of defense conversion. Unfortunate-

ly, the current environment sees NASA competing with

Defense Department for the most draconian cuts.

Finally, to the matter of exploration, from competi-

tion to cooperation. This has been an exceedingly diffi-

cult transition to effect. Not only have we had difficulty
in giving clear and unambiguous voice to the concept

itself, we face the twin obstacles of urgency and necessi-

ty. Competition with the East, a formidable and deter-

mined foe, engendered an urgency that peaceful cooper-

ation has difficulty summoning. Likewise, achievements

by an adversary compel a necessity of response, which
the seemingly optional matter of cooperation seems to
lack.

The fact is that the principal

difference between the space science

program of the past decade and the

space program of the next

decade is the economy.

II I I I I I I

The question is, can NASA transcend its cold war

lineage while maintaining its core mission objectives,

that is to say, without becoming an entirely different

agency with an entirely different focus?

Let me conclude by returning to my first point. For
this new vision of NASA to succeed at this critical

juncture, it will require the considerable attention and

commitment of the White House and President. Only he

can articulate the vision, NASA cannot, only he can

influence the Congress on behalf of the people to pursue

this vision with an adequate commitment of resources,
and only he can provide the international leadership to

cause cooperation to exist.

For decades NASA was propelled by the consider-
able forward motion of the cold war, now it must define

itself independent of that imperative, the vision exists,

now is the time for the testing of resolve and commit-

ment. We will know by next year.

At, DIAZ: It was a little bit bothersome to me to hear

that in going around the country talking about science,
John Holliman of CNN, said that he got the impression

that the general public didn't "get it." I am going to do

something a little bit dangerous. I am going to argue

with this statement. I think one of the problems has
been, and one of the differences between what I think is

the new space science and what was the old space sci-

ence is that maybe we didn't "get it." I think that comes

in several different ways. Today what we are seeing as

an environmental condition in space science, that we
didn't have before, are some new realities and some

new expectations. The new realities are largely driven

by the economy and the new expectations come from

the taxpaying public. They have expectations of their
science program that are consistent with what Dr.

France C6rdova observed earlier in the symposium --

they are expecting to "find oil in these oil wells we have

been digging" for the last decade.

We have had to do some soul searching in space
science. I would like to demonstrate that we have

changed our way of thinking towards a new way of
doing business. The administration recognizes and has

endorsed what we are doing and hopefully in the com-

ing months, the Congress will do so as well. 1 feel that

we are going to see more of this in the future.
I am reminded, whenever I talk about the new reali-

ty, of a comment that an undergraduate professor in

Engineering Economy used to tell us all the time...

the principal difference between science and engineering
is economics. (He used that as an endorsement of his

course.) The fact is that the principal difference between

the space science program of the past decade and the

space program of the next decade is the economy. Not

only is this new reality constraining the size of our

appetites, it is conditioning the expectations of our

ultimate customer.., the taxpayer.

As a direct response to this new economic reality and
new expectations, the Office of Space Science has em-

barked upon the development of a new strategy for

space science that now comes in three parts:

1. A mission/program strategy-that continues discov-

ery, exploration, and expansion of knowledge, and

provides inspiration and vision but does it with an em-
phasis on doing more with less and doing missions that

are smaller, quicker and cheaper;

2. An integrated technology strategy-that provides for

the formulation of a partnership between the Office of

Space Science and Office of Advanced Concepts and

Technology (OACT) in achieving national objectives for

the development and transfer of technologies to indus-
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try; and
3. An integrated education strategy-that provides for

a partnership between the Office of Space Science and
NASA s Office of Education in achieving national ob-

jectives for improving science and math literacy by
taking advantage of characteristics intrinsic to the space

science programs and its participants.

Our education strategy is still in its formative stages

but it's already apparent that it will also articulate a new

way of doing business. It will call for a partnership
between OSS and NASA Office of Education in achiev-

ing NASA s objectives in support of the national educa-

tion goals first articulated by the Federal Coordinating

Council on Science, Engineering and Technology, or
FCCSET, Committee on Education and Human Re-

sources and now in preparation by the National Science
and Technology Council (NSTC) Committee on Educa-

tion and Training. It will put renewed emphasis on
Kindergarten through 12th grade education and on the

use of technology to broaden the impact of OSS educa-
tion efforts.

We are in the process of changing the way this

country conducts the enterprise of space science and I

think that we do now "get it." We have seen some
evidence recently that the Administration endorses the

new vision for space science. Let me point to some

testimony to that.
You know, after the loss of the Mars Observer in

August of last year, there was an intense effort at

NASA to identify an appropriate recovery mission

response. There were some very strong and familiar

voices in space science that spoke out in favor of a

second Mars Observer, or what is sometimes referred to

as MO-2, as the most cost effective way to recover all

of the Mars Observer data. But many, including myself,

felt that in addition to the practical issues of identifying
and fixing the failure mode as well as getting the addi-
tional near term resources, MO-2 was another end

which punctuated the old way of doing space science.

Ultimately, NASA proposed and the Administration

accepted, what I think is a new beginning ... the Mars

Surveyor program.
This program marries the Mars Observer science

with the lander science, which was part of the planned

MESUR (or Mars Environmental Survey) program, into

a coherent program of Mars exploration which will

continue into the next century. It could evolve into the

U.S. contribution to an international Mars exploration

program involving long range surface mobility, sample

returns and network meteorology and seismology.

The program is built around the principal of distrib-

uted risk and frequent access. It requires a technology

investment in order to achieve its low cost and scientific

objectives. It will take advantage of industrial capabili-

ties to the extent that they exist and require participation

of the private sector for technology transfer and an
educational initiative for each element. I believe that the

inclusion of this initiative in the President's proposed

FY 1995 budget is an endorsement of the new way of

doing business in space science. I am convinced that if
the Congress echoes that endorsement, we in NASA's

Office of Space Science as well as our partners in the

space science community, are committed to reshaping

all of space science for the future.

GRANVILLE PAULES: This is just a vision statement

from our strategic plan (Fig. NV-I). It is important for

understanding the total Mission to Planet Earth pro-

gram. Many people think that we are just focusing on

climate change, ozone holes, that sort of thing.
We are looking at it from a bigger perspective, con-

sidering the effects of humankind on the global environ-

ment. The key point in the mission is the issue of poli-

cies -- "world need" policies -- based on strong scien-
tific understanding. The MTPE program is a science

program; it provides a basis for our policy-related deci-

sion making. The program is global in scope. The scien-

title revolution including biology, chemistry, physics,

geology are strongly coupled and a world system (Fig.
NV-2).

The MTPE program covers the lands, seas and the

atmosphere, and is a truly global program. We focus

especially on human induced change (Fig. NV-3). We

also study the natural phenomenon, like volcanism and

the tectonic plate movement as they affect changes in

ocean temperature and volume. When you try to under-
stand these effects at a global level, you also get insight

at a regional scale. The program is taking global infer

Vision*
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Program is developing the understanding needed to support the

complex onvlrorlrnenta! decisions thai lie ahead.
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MTPE Objectives

_J Understand the Earth as an integTated system
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on global and regional scales, with an Initial emphasis on cllmafe

,J Help Identify cmd 10_eafc_ the consequences ot these changes 1o_
human health and wetiare

.J Cont_bute to the creation of wise and timely envlroncnen_al policy
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mation and making it available at a regional level for

even more near term analysis.

The program includes spacecraft, balloons, aircraft

and ground activity (Fig. NV-4). The aircraft provides a
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transition for the more sophisticated instruments moving

from a prototype on to a qualified space instrument.
Much of our work is done on the ground on basic scien-
tific research. We use the instruments to collect the data

-- the scientific research turns the data into useful infor-

mation (Fig. NV-5).
One of the major scientific assessment areas is ozone

depletion. However, I won't spend time on this because

most people in this room understand it. Other areas are

of high interest and less well understood, especially

natural hazards: earthquakes, volcanos and large scale
flooding issues. Also, concerns for natural resources

deforestation is an example. Biodiversity, impacts result-
ing from land cover changes, habitat changes as a result

of floral-fauna changes, and regional climate changes.

Another emphasis is on global warming, including

identification of sinks of greenhouse gases. Sea level
rise is another interesting problem requiring understand-

ing of how the sheet ice moves, ebbs, grows, and

changes with climate. Finally we seek understanding of

the water cycle from underwater aquifers to rain cloud

making.

What is important for you to understand, is that this
is a very large international program (Fig. NV-6). It has

been one from the beginning and it grows each year.

The global change research program is an international

program. Also, Global Change has 11 major U.S. gov-

ernment agencies involved in research. We have a num-
ber of internal activities that I will talk about for just a

second. In terms of what is new, our internal coopera-

tion within NASA as A1 Diaz pointed out is one of our

major differences in the way we do new business. In the

past, programs were very insular, very focused within

NASA. But we found that there is good reason to cross
fertilize the work we do. Also the National Information

Infrastructure provides a major opportunity that we

don't want to miss. We are seeking and developing ad-

vanced technologies. Seek is a big word -- we think

there are opportunities with the existing technologies

available through defense conversion. Relevant technol-

ogies -- we really just transfer relevant technologies in

from industry. This dual use concept is being stressed

these days and we will exploit it as fully as we can in
these tough budget times.

Just quickly, I wanted to summarize the scope of the

way that we are working together with other programs
(Fig. NV-7). I mentioned global change as a multi-

federal agency effort. EPA has a major initiative that

you may or may not know about. It is an important one

to understand because we are working with EPA to

develop joint ventures. They can be multi agency and

combined with industry, with emphasis especially on
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industry-focused ventures. The TRP program most of

you know about, we are playing in that arena. The
AITP, we are working closely with NIST to put that

program together. Mission to Planet Earth is involved in
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that. We are very interested in taking advantage of this

heavy push to do joint ventures. SBIR, most of you
know about. It is not new, but it is being given a very

heavy commercial flavor with industry partnershiping.
In the SSTI -- Sam Venerri's program -- we are con-

tributing and helping them select and evaluate the sci-

ence that is viewed as a part of the mission objective.

The NASA aeronautics has a new initiative program on
unmanned aerospace vehicles. They will fly instruments

that help determine aviation measurements for the hy-

personic aircraft engines. The push is to reduce high

level pollutants by aircraft engines. The upper atmo-

sphere effects are of interest to us and we are working

with them, on initiatives to get good instruments selected

as part of the overall program. Also, as another initia-
tive, there is a proposal conference today that is pushing

off on new ways to develop advanced information sys-

tems, use of AI expert systems, and so on to deal with

very, very large and distributed databases. We have

ongoing Shuttle activities, two kinds of ELV missions,
some basic R&D, some operational NOAA and foreign

space probe missions, and aircraft missions. We are

working on the Landsat program transition from DoD to

NASA. NASA will have responsibility for launching the

Landsat and will work jointly with NOAA on its opera-
tion.

The Mission to Planet Earth program is going

through change, it has been through a fairly traumatic

time over the last couple of years because it was big --

it is as visible as the space station (Fig. NV-8). We are
making many changes internally to be efficient. For

example, two of our activities were two of the

"reinvention" labs within the agency -- one dealing with

access to science data and the other one dealing with

management of institutional resources. We are fully

pushing on the industry partnership idea within NASA

and with other federal agencies. There is funding and

opportunity for those here to apply for. Along the line
of new initiatives, Dr. Kennel, our Associate Adminis-

trator, is interested in applying efforts of this program

to much more near terms problems. He is stressing the

near term environmental payoff of using this kind of

technology. He has made it a major goal of the program
to take advantage of our efforts. At the bottom line, we

are not going to try improve on what Mother Nature

does best, but we will try to understand her approach

and attempt to deal with her vagaries and tantrums.

Thank you.
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this new generation of vehicles. I sure was excited the

other day, and I don't want to brag on one company,

because there are many of them doing exciting things

right now, but the other day, Orbital Sciences Corpora-
tion came into see me to talk to me about their new

generation of vehicles that they want to fly. They want

to talk not about NASA coming up with all the money
for them, they want to talk about their private investors

coming up with the money and NASA being a partner

in all of this. The problem for Congress is that NASA

wouldn't necessarily direct a program like that and so
you run into the political problem in Congress that says

how do we keep control of all of this if actually the

company is doing it and we are just a partner with the

company.

CONGRESSMAN BOB WALKER: I just want to talk a few
minutes about a couple of things that I think need to be
focused in on as we talk about vision because if we talk

about vision being purely internal to NASA, I don't

think at that point we get it. We are going to have to

have a vision that looks and thinks beyond NASA if we

are going to get a lot of things done that have been

described. You have technical experts here that know a
lot more about these programs than I ever will. Mark

has worked with the breadth of these programs across

the entire government and knows that far better than I

do. But the one thing that I can talk about, is the politi-

cal point of which we are working. I have to tell you

that if we don't think beyond a narrow focus on NASA,
we are in real trouble.

Let me talk about a few things I think it is possible
to do and maybe will give you a sense of where we can

go. There really is some potential being developed

technologically, for new generations of new cheaper,
reusable vehicles. It is extremely important that we latch

into those kinds of technologies and develop them not

just because they are the right things to do for the future

of the space program, but also develop them for the

reason that they also extend our ability to do a lot of

other things. If you can in fact get cheaper vehicles, all

of these things that we want to do in Mission to Planet

Earth and any number of other technologies become far
more possible within the budget constraints of Congress.

So, latching on to those are important, but let me tell

you, you are not going to be able to sell new genera-

tions of vehicles as a program that Congress has to fund

in order to get there. What you are going to have to do

is end up with partnerships, where NASA in fact is

leveraging investment dollars in the private sector for

... if we talk about vision being

purely internal to NASA, I don't think at

that point we "get it." ...I have to tell you

that if we don't think beyond a narrow

focus on NASA, we are in real trouble.

III I I I

I have to tell you, if you are not willing to do some
of those things you can't leverage any investments

dollars out there. Leveraging those investment dollars I

think is absolutely instrumental to moving us forward.

We also have to be willing then to look at what invest-

ment dollars may follow. My guess is that those pictures

that John talked about a few minutes ago would be a

very valuable commodity in his industry and they would

be willing to pay a lot for those kinds of pictures on a
fairly regular basis, but one of the most intense fights

that we have on Capitol Hill is not to get that kind of

high resolution technology available. Heck, we can't

even get people to sign off on the licenses for the low
resolution technology. We have been in a life and death

struggle over some of those kinds of things.

If you are going to leverage money in the economy

as a whole, we have to look beyond where we have

been in order to find places where people are interested

in utilizing space technology for the benefit of us all. I

think NASA has to get in the business of flying a lot of

skunk work projects. I have also come to the conclusion
that the political institution is not willing to sit still for

long term programs. You simply cannot expect Con-

gress to sit still while we plan for four years and then

we try to bend metal for another four years and then

maybe at the end of a decade, we actually have some-

thing that will fly. I tell you somewhere in the course of
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that 10 years the patience runs out, the funding runs
out, the political will runs out and you end up having to

spend billions of dollars or at least hundreds of millions

of dollars and get nothing for it. What we have got to

do is come up with programs where you decide you can

get something that flies, that at least gives a proof of

concept, so that Congress has something to grab on to. I
have been trying to encourage NASA with everything I

can to come up with those sorts of projects so that you

get the smaller, cheaper kind of philosophy into much

of what we do in our programs.

I will also tell you that I believe it is time to begin
utilizing a lot of the things that we develop as a part of

the defense programs and a lot of other programs

around the country. When you take a look at Mission to

Planet Earth and a lot of things that we have done, I

have been out and seen some of the miraculous things

that have been done for the SDI program by Dr. Teller

and some of his colleagues out at Lawrence Livermore.

We ought to be taking a lot of that technology right now
and figuring out a way to be using it in civilian pro-

grams. It is a damn shame that we would spend billions

of dollars developing some technology and maybe never
fly the SDI mission. We ought to take what we learned

about computers that are microminiaturized and all

kinds of things and adapt them to what we can do in

civilian space. It is about time that we find ways of
utilizing what we have developed over a broad scope in

programs that are more narrowly focused.
I think also that the new vision has to include the

kind of international content that you talked about.

There is no way that you are going to do any big pro-

grams in the future that are not international in nature.

If you depend upon being strictly a national program

again, the problem is the big programs, the national will

runs out and you cannot move them forward. As long as
you have international content in those programs, what

happens is that we can sell them on Capitol Hill in part
because we have international commitments. And those

international commitments are going to be instrumental

it seems to me in any kind of NASA program that has

legs for a long duration. Mark mentioned in his re-

marks, and I thought is was an extremely important

point about the need for Presidential leadership as we

try to move a new vision forward for space science and

for space as a whole. Let me tell you the impression
that I have, and it is based upon some meetings that I
have had with President Clinton and it is somewhat

different from where some of the public perception is

and some of the perceptions within this community are.
I think this President left to his own council would be

extremely aggressive in the space arena. I say that
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because I sat in on some private meetings and heard him

articulate a vision for space that is some of the most

magnificent kind of wording that I have ever heard of

why we ought to move forward.

The problem is that we are not necessarily hearing

that as a matter of a policy statement from the Adminis-

tration and Jack Gibbons' testimony on Capitol Hill the
other day was a disaster where he suggested that you

can cut the NASA budget in order to get more money

for NSF. You can't have that kind of mixed signal

coming to Capitol Hill, because I assure you that you

will get exactly what they ask for. What you have to
have is some understanding of what is really happening

there, the Congressional Budget Office (CBO) study that

was done, was a set up to assure that there are a variety

of options available to the appropriations subcommittee

when they begin to look at this dire circumstance that

they are in this year. What that means is, you now have

some people on Capitol Hill who have looked at that

CBO study or at least the newspaper articles about it
and said, oh, you mean we can have a space program

for $8 billion. Yes, you could have one; it certainly

won't be anything that shares any vision of anyone in
this room, but you can have one. CBO has now given a

roadmap for that kind of an effort and you can bet that

you will hear it over and over again as part of the de-
bate.

If some of that discourages you, at least understand

that there are also a lot of things happening that I think

are somewhat positive. I thought one of the more posi-

tive that happened the other day was we had gone

through a whole exercise in our committee of imple-

menting some of the things that the new Administration

wants to do in terms of new kinds of economic policies

that related to science. One of the things that they had
in there that they wanted to implement, was the new

Science and Technology Council at the White House

which we approved and said that is something that we

want to move ahead with. However, one of the items
that was in there was to abolish even the authorization

for the National Space Council. Our Committee took a

look at that and decided you know at some point in the

future we may want to come back to that; at the very
least what we ought to do is leave the authorization in

place. We understand that this Administration is going
to go forward on its own, but let's leave the authoriza-

tion in place and so George Brown offered the amend-

ment the other day in committee that kept the authoriza-

tion for the National Space Council in place. The reason

that I say that is because it sends a positive signal. I
think that we need to have some things out there that we

are assured if we in fact can implement a mission that



someof thewaysof coordinatingthatcanin fact be put

back together at the time that they are needed. I think

our Committee has recognized that and made a commit-
ment in that direction, I hope we can hold to it.

Q&A Session

QUESTION: Congressman Walker, what do you want
to see in terms of successes from NASA to gain Con-

gressional support or more funding.

WALKER: I think that NASA has to do a number of

things. First of all, it has to show that what it says it

will do on these programs can be done and can be done

within budget. The days of being able to come up to
Capitol Hill, describe a program, and then hope that

some how the funding will follow despite the fact that

cost overruns begin to pile up are over. Any kind of

program like that brought to Capitol Hill any longer is

dead before it hits the desk. If there is any suspicion
that the funding levels are phonies, it is gone. So NASA

has to be extremely effective in managing its program,

and it has to present us with programs that are real from

the outset. Secondly, I think that you have to fly hard-

ware. That speaks to the need for faster programs. We

can't spend years building big platforms, we are better¢_
off getting what data we can off small platforms and at

least flying something. We are better off when we do

aeronautical programs to be up flying things. If you are

going to talk about hypersonic research, don't give
Congress a bunch of drawings and a bunch of models,

those will only last for so long. Ultimately, you are

going to have to go out and fly some X-type airplanes,

so that Congress can key in on what is real and so the

public can key in on it. Part of this is establishing public

support and a lot of those programs are where you build

the base of public support that then feeds back into the

Congress. I think that it is extremely important for
NASA to develop programs that are capable of being
flown in the near term.

QUESTION: Mark Albrecht, what are the areas of

NASA and DoD cooperation that ought to occur right
now?

ALBRECHT: I think the most obvious case for coopera-

tion and most pressing issue is launch. We have tried,

we have tried, we have tried. We have tried upgrades to

current system. We have tried pushing the state of the

current art for low cost, joint launch systems. We have
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pushed for exotic launch systems like National Aero-

space Plane (NASP) and Single Stage To Orbit (SSTO).
We have pushed for things like the Delta Clipper. We

have tried everything. Improved launch capability is

clearly the most urgent national requirement. It is a

logical, natural thing for DoD and NASA to go in and,
with all due respect to my friend Congressman Walker,

the Congress, I don't know whether it is just jurisdic-

tional, whether it is inherent, but there is an aversion in

Congress for doing joint projects and taking advantage

of obvious synergisms between departments. I think that
launch is one, I think data processing, I think in the

area of Mission to Planet Earth, is another one. DoD

and the intelligence community have been dealing with

enormous real time, near real time databases and data

management, and dissemination for a considerable peri-

od of time. That technology is as Congressman Walker

suggested, directly applicable to trying to move terabits
of data around to support environmental research.

Clearly, these two are first and foremost things that can

be done jointly right away, should be done right away. I

am embarrassed to admit, however, that they are not

being done.

WALKWR: I agree with Mark, but the only way that you
are going to solve that problem is to ensure that mem-

bers of Congress have something real to latch on to. I

think part of the problem with this is we have talked
about space transportation, but we have ended up giving

Congress a series of drawings rather than as we were

doing in the late 40s and early 50s out actually flying

aircraft. I think you have to do that. If you can put an

Apollo program together from scratch in a matter of a

few years, the fact is that what you can do is fly a few

programs that allow us to develop the base technologies

for an Apollo-type effort at some point in the future. I
just think with a host of new materials that we have
learned about because of NASP some of the ideas for

new engines are now coming on, some of the concepts

that have been developed as a part of the SSTO concept.

I think there are real potentials there to give us a real

flyable vehicle, and that is extremely important in

changing the mood in Congress.

JOHN HOLLIMAN: We may be outsmarting ourselves.

One of the reasons that we are not flying those proto-
types is we are substituting the cost advantages and

schedules of simulations, enormous computer simula-

tions. The good news is it moves the advancement of

the technology along faster. The bad news is it leaves
out a critical elements which is to be able to see it,

smell it, touch it and watch it go do things. These pro-

183



10TH NATIONAL SPACE SYMPOSIUM

grams go through generations all inside the computer

which is technically efficient, cost efficient, but you
leave out the intermediary steps of showing the custom-

er, in this case the taxpayers, that the program is actual-

ly moving along.

WALKER."The reason we do that, in large part is to

eliminate risk and we have become basically risk ad-

verse in virtually everything we have done in the space
effort and I am one who tends to believe that there is no

way that you are going to have an aggressive space

program if you are totally risk adverse. Somewhere
along the line, you've got to decide to take a risk and

that also goes back to some of the skunk work kinds of

things.

QUESTION: Mr. Paules, is Sage I1 to go on the inter-

national space station? If yes, what happens to the EOS

Arrow as a separate spacecraft system?

PAULES: The Sage instruments that we are going to fly

on the space station are the next development cycle of

the Sage instruments. A similar capability will be flown
on EOS because the instruments, as I said earlier, assure

consistency and comparability of data where the subtle

differences are really important. A Sage type capability
will be required. However, we need it earlier and we

are going to fly it on our Shuttle.

QUF.A'TION: Mr. Diaz, where should NASA direct its
efforts for the next decade?

DIAZ: I think one of the places, is one that Mark has

mentioned. I really believe we need to get on with the
business of the next generation of space transportation.
The notion that somehow when the mission is identified,

the need will be there and we will develop the capability
is naive. The fact s there will never be a mission re-

quirement generated for a mission that requires a launch

vehicle that doesn't exist. As a consequence, we all

recognize that we need a new generation of launch

capability and we ought to get on with it. In addition, as
France talked about, we need to move into an era where

we have a lot more short term demonstrations of prog-

ress as opposed to requiring long term commitments by

the taxpayer of major investments of digging holes in

the ground hoping "we are going to find oil." That is

probably consistent with what Mr. Walker was talking
about and I am familiar with what Mark has been talk-

ing about for years, this quicker, better, cheaper ap-

proach. We have been looking at what Strategic Defense

Initiative Organization (SDIO) has done. I must tell you
in the wake of the Mars Observer failure, the National

Research Lab (NRL) and the SDIO have grown much

closer to the Office of Space Science in terms of com-
munications than we ever have been before. It is terrific

in a lot more subtle ways than you think. Within about

one-half mile from my house in Alexandria, Virginia is

a space flight operations control center. I am embar-

rassed to tell you, being in the planetary program, that
it wasn't until after the failure of the Mars Observer that

I realized the Clementine operations is in downtown

Alexandria. I went over there and was very surprised to

find the high level of capability that was being produced

by small companies. In fact, an "8A" minority owned

company, out of Herdon, Virginia, is doing its image

processing and doing a world class job. They are doing

things, that frankly for years I had felt was a capability
of only a very few large institutions. We are learning a
lot from them and this is a good thing.

QUESTION: Congressman Walker, if NASA gets into

the skunk work business as you suggest should the
skunk works be located in somebodies factory in Alex-

andria, Virginia or in a NASA center some place.

WALKER: I think what NASA should do is allocate

some money to some of the real pros in the field in

hopes that they will also put some of their own invest-
ment dollars in these. I would like to see a skunk works

project where NASA is leveraging some money from

within the private sector and that would indicate it prob-

ably has to go beyond the NASA centers and is some-

thing that will principally be out there within the aero-

space industry.

QUESTION: Mr. Paules, explain the National Informa-

tion Structure from NASA's point of view.

PAULES: The Information Infrastructure is an emphasis

that you heard yesterday on a global basis. At Mission
to Planet Earth we are looking at whole new ways of

moving data and information around. We are distribut-

ing data to science focused centers where it will be
located. It can be accessed through lnternet and Internet-

like capabilities by any scientist and by any other user

that wants to take advantage of it. For instance, many

commercial applications in remote sensing tend to re-

quire higher resolution than much of the science data

requires. The data we collect can, however, be used to

extend small area, hight resolution data to a regional

context. We anticipate lots of uses of data and the Na-
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tional Information Infrastructure is a concept that allows

a very transparent access to and use of the data.

Q_ON: Congressman Walker, you talked about
the need for internationalism in big space projects. How

about this reusable launch vehicle you are talking about,

could that be done by an international consortium?

WALKER: Sure, it could be. It happens to be an area

where we are probably further along than anyone else in

the world. There may be some hypersonic engine tech-
nology that the Russians have been working on and

some others have been looking at that we can find in an

international program. This is one where we appear to
have some leadership on it. If we can find some outside

people who are willing to put some investment money

in, that may be a way of helping to move along the
technology. If we are not capable of funding it with

public and private sources here, it does make some

sense to look to see whether or not the Europeans, the
Japanese and some others might want to also go with us

towards building the new generation of launch tech-

nology.

QUESTION: Is NASA going to Mars in 1995 or 1996?
If not then, when?

DIAZ: Absolutely, 1996. Two launches in 1996, one to

the surface and one to orbit the planet. This is due to

the fact that some of the vision outside of the Agency,

the vision of Congress in retaining the funds to get this

program started as quickly as 1994, vision of the Ad-
ministration to make a commitment to do something that

others would have hesitated in deciding that they had the

will to return to Mars. I am absolutely convinced that

we can do it and we are looking forward to it.

WALKER: The one thing that we have to realize, is that

there is no way we are going to do any of those pro-
grams if the NASA budget takes a hit in the appropria-

tions process. This idea that some how you are going to

cut back some on space station, you are going to find

some money in the Shuttle program and you are going

to move money around and you can do it all and cut

another $500 million out of the NASA budget beyond

the cuts already been taken, it is just not possible to do.
We are down to the point right now where we are going

to have to scrub programs if the Appropriations Com-

mittee begins to cut into funding.

NASA: A NEW VISION FOP. SCIENCE

JOHN HOLLIMAN: Congressman lay odds on what is

going to happen.

WALKER: I am not real optimistic; I've got to tell you.

I hate to be a downer on this, but the real problem in

that subcommittee is the fact that they not only took a
hit on the NASA money, they also took a hit on the

housing money. Money for elderly housing was cut,

money for community development block grants was

cut. Those are very popular political programs and they

need to find a way to fund those in addition to funding

veterans money in that committee. That is the reason the
other day that the testimony indicating that the National

Science Foundation was the foremost priority was a

very disturbing piece of testimony because those guys

are looking for ways to allocate money and move it
around to do a number of things. That subcommittee,

regardless of their intent, is going to have a very diffi-

cult job and I am fearful of what we may end up with.

QUESTION: Given a less than up beat forecast for at

least the near term, and the next 5 to 10 years in aero-

space employment, doesn't it seem obvious to you if

and when the industry is revitalized, highly educated
scientists and engineers may not be available? In the

light of downsizing, some NASA codes are trying to

work internally rather than support industry. This makes
NASA a competitor of industry. How could this effect

be mitigated or eliminated?

DIAZ: Let me answer the last one. the fact of the matter

is that our Administrator is committed to that not hap-

pening. I think he is committed to NASA not being a

competitor with industry. One of the ways he is making
sure that happens, is by downsizing NASA in the pro-

cess of downsizing the whole aerospace industry.

There is no place that this issue of excess talent

currently and a future deficiency of talent, is more

pressing than in the scientific fields. Let me tell you

where we stand today. David Goodstein at Cal Tech did
an article for a policy journal in which he indicated that

we have more scientists alive today than have existed in

the history of mankind. That statement has always been

true. The number of scientists in this country is growing

exponentially. The budget is not growing at all, so
somehow we have to convince these scientists that the

government is not the only source of compensation and
there are other noble objectives that they can spend their

lives on, like helping with the issues of education, and

competitiveness. That is what we are going to have to
do in the scientific fields to divert some of that talent
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into other productive areas. With respect to the aero-
space community, I think that in fact, some of the same

thinking needs to take place. The military has done that

to some degree in terms of the conversion of aerospace

people in the military and retraining them for teaching.

ALBRECHT: I don't disagree with anything AI said, but
I must say that I found what he said, even though I

agree with it, absolutely chilling for a country that over
the last 50 years has lett the world economy behind

largely on the basis of our technology advancements. It
is absolutely chilling to me to consider a future for the

U.S. in the golobal economy in 10 or 15 years if those
trends go on. I would only take one small issue with

what A1 said, and that is, I believe the federal govern-

ment is right in the center of developing that technolo-

gy. That industry because of economies of scale, will

never be able to develop the cutting edge technology
that the federal government has created. We have en-

joyed 50 years of Cold War imperatives that have al-

lowed us to develop this enormous technology advan-

tage. The question is, and this is a political question,

how without that can we transition and maintain the fly
wheel of technology for American economic growth?

Our view was that a growing civil space program could

take part of that weight. The Congress has to agree, but
this Administration and its resource allocation has clear-

ly not agreed. I think it sends a chilling signal of the
economic prospects of the U.S.

WALKEI_: The problem is a political one because what

you need is government/private partnerships at the

present time. Government has resources that ought to be
used in the private sector, the private sector has resourc-

es that are needed for government priorities. The prob-
lem is that the way you would get this done, is to have

industry led partnerships utilizing government resources.

There are all kinds of things that NASA has, that ought

to used as part of an industry-led partnership in a whole
variety of areas that you can come up with. The national

labs are certainly places that could be utilized. The

problem is, that the political establishment does not

want industry led partnerships, what we are getting is

government partnerships. We are bringing people in, we
are putting together these consortiurns at NIST and at

other places. The problem is they are government-led

consortia, and out of that, we are not getting advanced.

What we are getting is a freezing in of the status quo

because government is by nature reactionary. It is al-
ways behind the curve. The fact is that we ought to be

letting the people out who are on the leading edge of
these technologies lead the partnerships, and government
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It was suggested this evening that I focus my remarks

on the policy of acquiring space systems. Now, as a late

after dinner speech, I realize that stirs up about as much

excitement that places it slightly ahead of reading the

Congressional Record, but well behind the Federal
Register. So, I am going to depart a bit from that topic

and I thought I would rely on my book of laws a bit to

talk about the space program. Those of you who have a

the only way of coming downstairs, but

moment and think of it,"

copy of my book of laws, I would like to congratulate

you on being a member of a very select, small group.

Actually, one of the most-sought after collectors items

today are unsigned copies of my book. I destroyed the

value of several earlier this evening. One of the great

things about writing books of laws is that the other

people who write them, participate in a kind of a net-
work of communication. I got a marvelous letter from

Laurence Peter when my first book came out. This is
true. He had written to me -- I treasure this letter -- he

said that I had undermined his entire life's work. He

said that I had risen not one, but two levels above my

level of competence. The book has gotten me in a good

deal of trouble, which I hope it won't this evening. For

example, General Vuono some years ago, when he was

Chief of Staff of the Army, before a large audience like

this, said he didn't think much of my book because he

said he didn't like my law that says "Rank times IQ is a
constant." That does not apply to the corporate world,

incidentally. I move now into a broader field of law

writing: My most recent law -- which I have very good

empirical evidence in support of -- states that tornadoes

are caused by trailer parks.

Now as we meet here this evening, America's space
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program is suffering if not from tornadoes, certainly

from heavy winds. It is has been heavily buffeted with

many troubles, budget cuts, replanning of programs,

starting and stopping, flight failures. Yet, it would seem

that everyone in the program is working as hard as they

ever have in their lives. It raises the question: What to
do? I have been amazed how one finds the best advice

in the most unexpected places.

Many years ago, when my children were very small,
we seemed to be living through a period in the space

program much like that I have just characterized. I was

reading to my children the book Winnie the Pooh, and

the opening lines of Winnie the Pooh tell about Edward

Bear being dragged down the stairs by his feet, as he

always was. The book starts out as follows, and it
struck me that it applies so well to the space program

then and now: "Here is Edward Bear coming downstairs

now bump, bump, bump on the back of his head. It is

as far as he know, the only way of coming downstairs,
but some how he feels there really is another way, if he

could only stop bumping for a moment and think of it."

Well, tonight, my hope is that we can stop bumping for
a few moments, and I would like to offer a few lessons

taken from children's stories as they apply to the space

program. And they turn out to be actually very, very

profound.

Having given this world "Augustine's Laws," this

evening in this very room, I am going to offer "Augus-
tine's Space-age Fables," with apologizes to Aesop. For

those of you from Brooklyn, I said Augustine's "fables"
not "foibles." I am going to offer one fable for each day

of the week, seven in all. Alright, fable number one, I
have borrowed from The Tortoise and the Hare. You

remember the story -- how the tortoise and the hare had
to race, and the hare would make a great sprint and then

stop and rest for awhile, and the tortoise kept plowing

ahead. At the end of the race, of course, the hare was

resting sound asleep and the tortoise had won. Unfortu-

nately, that characterizes much of the U.S. space pro-
gram, I am afraid. For example, take the civil space

program's funding. When the Committee on the Future

of the U.S. Space Program met three years ago, almost

everybody involved with the space program thought that

a real growth of 5% to 10% per year for the foreseeable

future was very realistic. But what we have seen instead
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is each year a further decline in space funding, such that

today, the space program is actually seeing a negative
real growth. America, which placed the first humans on
the Moon and dominated the free world launch market,

today has people involved in the program who have

spent fully a quarter of their careers redesigning space
stations. Meanwhile, Japan has developed its own
launch vehicles, France dominates the commercial

launch market, China builds increasingly robust space

systems, and Russia has piled up a prodigious number
of astronaut hours. So the tortoise somehow moves

ahead, as the hare rests. Each new year there seems to

be a new budget cycle, and each new year seems to

bring a new space program. We are trying to do twelve-

year projects, with four-year administrations, two-year

Congresses, one-year budgets and daily newspapers. It

is a very volatile mixture. Now let me put that fable in
modern context, and to do that I am going to describe
where I used to live near Fort Worth, Texas, where

they said it was so barren there that a cow had to graze
at sixty miles an hour just to stay alive. That is the

modem fable of the space program.

That brings us to fable number two, the story of lhe

Dog and the Shadow, which some of you may have read

to your children or grandchildren. You remember: It is

the dog that has the big juicy bone in his mouth, it's
crossing a bridge and looks down into the water and

sees its reflection. It looked like the dog in the water

had a bigger bone than he did, so he dropped his bone
and tried to grab the one from the reflection -- and

wound up with no bone, of course. I just stated other-

wise, rather than always trying to leap-frog, maybe we

should just keep the first frog. In both the civil and

military programs, I am afraid we suffer from trying to

do too much for the money. Our platter is too full.

When we try to do so much, somehow we keep starting

new programs, new undertakings, while we underfund

the ones that are already underway. Needless to say, I

would like a bigger space budget. But given that we do

not have any great likelihood of a larger space budget in

either the civil or military sphere, it would be my belief
that we be well advised not to start a lot of new pro-

grams, rather finish the ones we have, fund them fully,

and try to have our record be one of not how many

programs we can start but how many we can complete.
Putting that fable in the modern-day Aesop's format, my

modern-day Aesop is my favorite philosopher Yogi

Berra. I would like to quote him about what he has to

say about this business of continuing to start new pro-

grams, continuing old programs -- all at the same time
without adequate budget. He addressed the subject of

making choices and his quote was as follows, "When

you come to a fork in the road, take it." Very good
advice.

That brings us to fable number three, which is the

famous one about the goose that laid the golden eggs

which you remember so well. The person that owned
the goose decided to cut the goose open to see if they

couldn't get more of the eggs quicker -- and the goose

died. Our space program has had a lot of geese that laid

golden eggs. One of them is the military space program
about which, unfortunately, not a great deal can be said.

Probably one of the brightest spots in technology in

America. The SDI program, also a military space pro-

gram, one about which we can talk a little bit more, is

We t odot proj !
with four-year a  tiom, two-y 

in great danger of becoming an example of the goose
that laid the golden eggs. It has produced very important

technology. There are many who credit the decision in

the Soviet Union to reassess the practicality of continu-

ing the arms race to the progress that was made in the

SDI program. Today, we have this cutting-edge pro-

gram that is very much in danger of producing few, if

any more golden eggs, because it has been cut back so

heavily. In fact, one of Augustine's laws of SDI pro-

grams is that our goal is to win a program in SDI where
our manpower peaks at sometime other than at the

proposal phase. My colleagues told me not to say that.

Another example of the "goose that laid the golden

egg" problem would be the manned space program. We

started out with the Apollo program and all its great
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accomplishments, technological and philosophical as

well. Then, the shuttle in which took such enormous

pride in its accomplishments. The next logical step in
that sequence, in my judgement, is clearly the Space

Station, but there are many, even in the space communi-

ty, who oppose the Space Station. There are many
reasons. Some say the reason is that if the Space Station

were to be gone, there would be more money available

for other space pursuits. It is my belief that we deceive
ourselves if we believe that. The fact is that the Space

Station is the linchpin in the civil space program. If we

have no space-based station, we probably don't need a

shuttle. If we don't have a space shuttle or a space

station, we don't have a human in space program in

America. It is my belief, if we have no human in space

program, which is the main focal point for the public's
interest in the program, we will see the interest in all

space activities diminish markedly, whether they are

scientific programs, earth observation programs, or

what have you. So, the modern day version of Aesop's

fables relating to the Space Station and programs like
that is taken from the view of the opponents to those

programs, one of whom went to work one day and the

boss came in. It was a boss that nobody particularly

cared for. This boss happened to weigh about 240

pounds, and the boss announced that he was going to go
on a diet and was going to be losing five pounds a

week. Everybody was ecstatic, because they figured

they would be rid of him altogether in just 12 months.

Well, that could happen to our Space Station if we are
not careful. In other words, we better help Goldin save

"Goldin's Golden Egg."

Turning to fable number four, that is the story of The

Ant and the Grasshopper. You remember the ant
worked all summer long. He put food down in his ant

hill. The grasshopper spent the whole summer jumping

around, hopping around, having a grand time, singing
all evening. When winter came, of course, the grasshop-

per froze to death and died from lack of food. The tech-
base that underpins the space program has a lot in com-

mon with the ant and the grasshopper story. The tech-

base that produces the building blocks for future major

programs has declined in funding almost every year

since the Apollo program. It has now been 22 years
since America has developed a new main rocket engine,

which is, of course, the heart of the space program. We

can no longer continue to live off the efforts of the past.

The fact is that the Space Station

is the linchpin in the civil space .program.
If we have no space-b_d station, we

probably don't need a shuttle. If we don't

have a space s

we don't have ahuman in space
program _ America.

The tech-base is not glamorous; it is just important. We

have tended to keep putting it off, assuming that if we

put it off long enough, it will all become clearer and the

problem will resolve itself. But I think we fool our-
selves to think that. The modern version of that fable

would be taken from John Lowenstein of the Baltimore

Orioles. He was asked one time, "What would you do

to improve the game of baseball?" His answer was:
nMove first base back a step to cut out all the close

plays." That is what we are doing to the tech-base I am
afraid.

So we move on to fable number five, which has to

do with The Milkmaid and the Eggs. You remember that

the milkmaid had a bucket of milk and was walking to

the market. On the way, she became enthralled with

prospects for the future -- she thought she could sell the
milk for a bucket of eggs, take the eggs home, hatch
them into chickens, chickens would grow up and she

could trade them for a pig, and then the pig would grow

up and she could trade it for a cow. She walked to the
market thinking all of these wonderful thoughts. Look-

ing off into the sky, she tripped and fell and spilled the
bucket of milk, and that was the end of the whole thing.

There are certain parallels there to the space program.

Certainly, we can have all kinds of dreams of great
things in space, but we will fall to Earth if we don't pay
attention to the most down-to-earth ingredient of all,

that ingredient that makes the whole space program

possible, mainly a viable space launch capability, space
transportation. In this case, America's progress the last

few years is not an Aesop's fable, it is a "Grimm's fairy
tale." The Committee on the Future of the U.S. Space

Program recommended getting on with a new launch

vehicle, and I strongly endorsed that at the time we
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made the recommendation. About the only thing that I
would change in what that committee said, with three

years' hindsight, is in the area of launch vehicles. I have

become convinced pragmatically that America probably
cannot afford to develop a new launch vehicle in the

foreseeable future. Given that, what then should be our

policy with regard to launch vehicles? Let me suggest

to you the policy I have been proposing for a year or

so. The first of which, is that any new launch vehicle

will have to be a joint effort of NASA and the Air

Force. The second is that we should upgrade the current

fleet of launch vehicles principally to improve their
reliability, partly to reduce their cost, but there is great

leverage to doing that. We should invest in break-

through technology for a new generation of launch

vehicles to be developed in such time that we could

afford to do it and that we have the technology in place.
I think we should use the Shuttle only for missions

where there is a payoff from having humans in space

for in situ missions. We should buy no new shuttles, no

new orbiters. We should spend the money on upgrading

systems we have, including the Shuttle. I believe in the

case of commercial payloads, whoever pays for the
payload, whoever buys the end-objective, should be able

to choose on what vehicle they want to launch it. I think

that in the case of U.S. government launches, it is

probably in the best interest of U.S. government to try
to preserve a viable U.S. industry and U.S. launch

t_olo_ for ia new ge_tion _unch
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capability by using U.S. launch vehicles. I would ex-

clude the case, of course, where allies working on joint

programs offer free launch capabilities as part of their
contribution to a project.

That's the rudiments of what I would propose for a

space-launch capability that might help us not have the

problem of the milkmaid and the eggs, of looking too

much to the sky and neglecting what is right in front of

us on the ground.

The modern-day version of the milkmaid and the

eggs fable is one that I borrowed from Bud Wilkinson's

son. Wilkinson, as you all know was the great coach of

Oklahoma for many years. His son some years ago was

running for Congress, and he had a well financed cam-
paign. He ran television spots for months before the

election, flooding the air waves. The basic spot he used

was one that showed him walking across a beautiful

Oklahoma field, looking up into the sky, very contem-

plative. Meanwhile, in the background, the announcer

there a_ wolves out there. You can't avoid

th_,y_ have to Hve wi_n'sk if you wa_

to have a space p_g_. It's not possible

to learn to sw_ by Walking around

the swtmmmg pool.

droned on about how if you voted for Wilkinson, he

would bring you to this great future that you could look

to in the sky. His opponent was a "good old boy" from

Oklahoma who not that many people knew. He didn't

have enough money for a campaign; he hardly cam-
paigned at all, in fact. About two days before the elec-

tion, he started his own series of spots; they were 15-

second TV spots, very inexpensive. They consisted of a

close-up of his face -- not all that attractive. Anyway,
there was a close-up of him and he was talking. He was

saying, obviously alluding to his opponent, he said,

"Well, my father wasn't a famous football coach, my

wife wasn't Miss Oklahoma, I didn't go to Harvard, I
don't have a million dollars, but I do know that when

you're walking through a cow pasture, you don't look

up into the sky." Needless to say, he won by a mile. All
of which suggests to me, as we walk through this cow

pasture, that we keep our eyes not only on the sky but
also how we get there and be sure that we don't lose

our launch capability along the way.

That brings me to fable number six, the story of The

Three Little Pigs. You remember they built the house

out of straw, brick and so on, and the wolf got the ones

who didn't build the houses well enough. In the case of

the space program, there are wolves out there. You

can't avoid them, you have to live with risk if you want
to have a space program. It's not possible to learn to

swim by walking around the swimming pool. You can

minimize risk, for example, by having financial re-

serves, schedule reserves, always having two flight

articles, not one. That comes under the category, "If it

is worth doing at all, it's worth doing well," and cer-
tainly by supporting the investments in the tech-base.

Still, even with all of these ameliorating effects, it is
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necessary to take risks. I am not proposing irrational
risks, I am proposing prudent risk-taking. Columbus
would never have discovered America had he been
afraid to leave the harbor. America never would have

gone to the moon if we had been afraid to leave the
launch pad at Cape Kennedy. The modern-day version

of The Three Little Pigs on risk-taking, is a true story

from a course my wife and I took called "Pace." It was

a little three-day program on decision making and man-

aging your life. The speaker got up, he was trying to

make the same point I was just making about prudent

risk-taking, and he picked a volunteer from the audi-

ence. This fellow stood up -- as I said this is a true

story -- and the speaker said, "Supposing I have a huge
I-beam that is laid across the stage here in front of me,

and I said to you if you'll walk across that I-beam I will

give you $20. Would you do that?" The fellow in the
audience said, "Sure." The speaker said, "Okay, sup-

pose I take the same identical I-beam and I suspended it
between two 40-story buildings across a highway and I

say to you if you'll walk across the 1-beam, I will give
you the sam $20. Would you do it?" The fellow in the
audience said no, he wouldn't do it. The speaker had

made his point and should have stopped, but he plowed
ahead. He said, "Supposing this same 1-beam is between

these two 40-story buildings and you are on that build-

ing over there and I am on that building over here and I
am holding one of your kids out over the edge of the

building. I say to you if you don't walk across that I-

beam, I am going to drop your kid. Now would you
walk across the I-beam?" The fellow in the audience

said, "Which kid do you have?" So clearly, we should

give careful thought to what program we have, what
objective we have before we take risk, but I worry that

America has become very risk-averse.

That brings us to fable number seven, the last one

which is about The Boy Who Cried Wolf. You remem-

ber that story well, but in the modern case the problem

is not one of paying too little attention to those who cry
wolf. In our case, I think it is one of applying too much

attention to those who pretend to cry wolf. I suppose

you could use "Chicken Little" as an example of this
point incidentally as well! "The sky is falling down." In

this regard, I speak of some of those in the media who
would describe our space program, some of those who

are investigators, some who are auditors, some who are
watchers, some of those who are checkers. Not long

ago, the GAO discovered a roof at NASA that leaked.
That turned out to be front-page news around the na-

tion, because NASA had roofs that leaked. The slightest

problem in checking out a shuttle produces a horde of

reports of problems in the shuttle program. The Wash-

ington Post discovered not many years ago a toilet seat

on an airplane that they thought cost a lot of money,
and that toilet seat became kind of the symbol of the

then-Secretary of Defense, one of whose other accom-

plishments was to help bring about the SDI program that

has had such a major positive effect. But the impact of

that was somewhat lost by the image that they always

painted of him with a toilet seat around his neck. Every

problem somehow seems to become a catastrophic
world-threatening event. I would ask the question, and

ask yourself honestly: Do you think we could do the

Apollo program today in 10 years? Remember in the

Apollo program, that of the first 11 probes that we
launched to find a landing spot on the moon, 10 of them
failed. We lost three astronauts in a fire. There was a

major war that broke out and conducted in the middle of

the Apollo program. The President who started the

program was assassinated. Obviously I am not arguing

for covering up programs or problems or minimizing

problems, but I am arguing that we need to put our

problems in perspective. Today, the headlines about the

Superbowl say that the Buffalo Bills lost four Super-
bowls; they don't say that they went to four consecutive

Superbowls. The newspapers today, if they were to

report on Babe Ruth's life, undoubtedly would say that
he struck out over 1300 times. They would very likely

point out that in the basketball tournament just complet-
ed, that 63 of the 64 teams lost. Or as a tennis coach

once told me -- and it never really occurred to me --

the first thing he told me in giving a tennis lesson was

that half the people who play tennis lose -- a dreadful

thought.

Actually there is precedence for all this, because
when Dr. Robert Goddard flew his first liquid rocket in

the cabbage patch up in Massachusetts, you recall that
the New York 17rues report dismissed that magnificent

achievement by saying his rocket had fallen 234,000
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miles short of the moon. They went on to explain that

he should have known better because as everyone knows
a rocket won't work in a vacuum because there is noth-

ing to push on. Well, the modern version of this fable is

taken from the great hockey goal tender Jacques Plante
and his quote is as follows, "Goal tending is a normal

job. Sure! How would you like it if in your job every

time you made a small mistake, a red light went on over
your desk, and 15,000 people stood up and yelled at

you?" He is well qualified to become "CINC-Space" or
the head of NASA.

In conclusion, those are the seven lessons that I think

we can all learn from our children and grandchildren,

that if we applied them to America's space program --

military, civil and commercial -- we would be far better
served. It's been just 25 years ago that we went to the

moon, and we got there because we apply the lessons of

the tortoise and the dog and the goose and the ant and

the milkmaid and the boy and the three little pigs. But
we must never fall into the position that is taken by

some who would dismiss our space program, those who

would say, "The grapes were probably sour anyway." I,
for one, believe that we can take great pride in what has

been accomplished. I believe that what has been accom-

plished is barely a beginning. I am very proud to be

associated with the people that are helping us take this

next great step for mankind, and I take encouragement
from Winston Churchill's words to the effect that, and I

quote, "Americans will always do the right things--after
having exhausted all other alternatives."

1994 SPACE TF__HNOLOGY HALL OF FAME INDUCTEES

Space spinoffs--materials and products originally devel-

oped for applications in space programs which have

made significant contributions to benefit all people-- are
nominated for induction each year into the Space Tech-

nology Hall of Fame.

Sponsored by NASA since 1988, the Hall of Fame

honors individuals and companies responsible for these

remarkable products. While there can only be a limited

number of "inductees," every product nominated is truly
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a winner. Each is an innovation, extraordinary in its

valuable, practical applications for the benefit of human
kind.

Digital Imaging was developed in the mid-1960s to

explore the surface of the Earth's moon. Conventional

camera equipment mounted in the unmanned Ranger

spacecraft returned distorted, lopsided images from the
moon. Digital Imaging--a process that turns analog

signals into digital signals which are, in turn, fed into a

computer for enhancement--returned sharp, accurate

images of the lunar surface. Today, Digital Imaging is
used in familiar medical applications such as CAT-

Scans, Ultra-sound images and advanced X-ray technol-

ogy. It is also used for surgical monitoring and brain or

cardiac angiography.

Digital Imaging was developed through the coopera-

tive efforts of: NASA Jet Propulsion Laboratory, NASA

Lyndon B. Johnson Space Center, NASA John F. Ken-

nedy Space Center, NASA John C. Stennis Space Cen-
ter, NASA Goddard Space Flight Center, Perceptive
Scientific Instruments, Inc., Mallinckrodt Institute of

Radiology at the Washington University School of Med-
icine, Robert Nathan, Ph.D., Robert Seizer, Kenneth R.

Castleman, Ph.D., Don G. Winlder, Michael W. Van-

nier, M.D., Robert L. Butterfield, Doug Rickman,

Ph.D., Douglas M. Jordan, Ph.D., Arlene G. Kerber,
and Janette C. Gervin, Ph.D.

Exdmer Laser Angioplasty System, a laser system

initially developed for satellite-based atmospheric stud-
ies, is now a powerful instrument for treating heart

disease. Laser angioplasty is a procedure where a thin
fiver-optic catheter is inserted into an artery in the leg

and threaded to a blockage in a coronary artery. A tiny

optical assembly diffuses the laser strand into a small

cone-shaped laser beam as it is emitted from the cathe-
ter. The nonthermal laser vaporizes blockages in the

artery without damaging delicate tissue. The procedure

can be performed in a non-surgical setting using a local
anesthetic. The hospital stay is minimal, and there is

less post-operative pain, discomfort and risk to the

patient.

Excimer Laser Angioplasty System was developed

through the cooperative efforts of NASA Jet Propulsion

Laboratory, Cedars-Sinai Medical Center, Advanced

Interventional Systems, Inc., Spectranetics Corporation,
James B. Laudenslager, Ph.D., Tsvi Goldenberg,

Ph.D., Thomas J. Pacala, Ph.D., Warren S. Grundfest,

M.D., Frank Litvack, M.D., and James S. Forrester,
M.D.
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NormanAugustinehasbeenchairmanand CEOof Martin

MariettaCorporationsince1988and1987,respectively,

havingpreviouslyservedaspresidentandchiefoperating
officer.Priorto hismoveto MartinMarietta,heservedas

undersecretaryandassistantsecretaryoftheArmy;vice

president,AdvancedProgramsandMarketingforLTV

MissilesandSpaceCompany;assistantdirectorof Defense

ResearchandEngineeringin the Officeof the Secretaryof

DefenseinthePentagon;andprogrammanager/chief

engineerforDouglasAircraftCompany.Augustinehas

servedaschairmanandpresidentofnumerousgoverning

boardsof directorstoinclude theDefensePolicyAdvisory
CommitteeonTrade;theAmericanInstituteof Aeronautics

andAstronautics;the DefenseScienceBoard;the

AeronauticsPaneloftheAirForceScientificAdvisory

Board;theNASA/WhiteHouseCommitteeonthe U.S.

SpaceProgram;andtheNASASpaceSystemsand

TechnologyCommittee.Hehasalsoservedonadvisory
boardsto theWhiteHouse,U.S.Senate,NASA,FAA,and

theDepartmentsof Defense,Army,Navy,AirForce,Energy

andTransportation,TheGeneralAccountingOffice,and

NATO.AugustineisthecurrentchairmanoftheBoardof
GovernorsoftheAmericanRedCrossandexecutivevice

presidentofthe BoyScoutsofAmerica.Hehasfourtimes
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ServiceMedal,andthe DepartmentoftheTreasuryMedal

of MeritandGoldmedalofMerit. Augustineisco-author

ofTheDefenseRevolutionandauthorofAugustine'sLaws.

AugustineattendedPrincetonUniversitywherehewas

awardeda BSEinAeronauticalEngineeringmagnacum

laude,andMSEandwaselectedto PhiBetaKappa,Tau

BetaPiandSigmaXi.

Dr.FranceC6rdova

Dr.FranceCordovawasappointedchiefscientistofNASA
in1993.SheservesonNASA'sInventionsand

ContributionsBoardandthe PresidentialNationalMedal

of ScienceCommittee.Priortojoining NASA,C6rdovawas

departmentheadofAstronomy&Astrophysicsat

PennsylvaniaStateUniversity.Previouslysheservedas

deputygroupleader,SpaceAstronomy& Astrophysics

Groupandstaffscientist,EarthandSpaceScienceDivision

at LosAlamosNationalLaboratory.Shehasbeenactivein

manyscientificsocietiesandorganizationsincludingvice

presidentoftheAmericanAstronomySociety,Advisory
Committeefor AstronomicalSciencesattheNational

ScienceFoundation,CommitteeonSpaceAstronomy&

Astrophysicsofthe SpaceScienceBoardoftheNational
ResearchCouncil,andBoardofDirectorsoftheAssociation

of UniversitiesforResearchin Astronomy.Cordovais

recognizedin manypublicationsincludingWho'sWho

inAmerica,Who'sWhoinFrontierScienceand

Technology,andTheWorldWho'sWhoof Women.She

hasauthored90scientificpapersandreports.Cordova

receiveda B.A.with DistinctioninEnglishfrom Stanford

Universityanda Ph.D.inPhysicsfromCalifornia

InstituteofTechnology.Sheisa memberofthe

InternationalAstronomicalUnion,American

AstronomicalSociety,SigmaXiandthe LosAlamos
Mountaineers.

Dr.RolandDor_

Dr.RolandDor_wasappointedpresidentofthe

CanadianSpaceAgencyin 1992.Heoverseesthe imple-

mentationoftheagency'smandateto promotethe

peacefuluseanddevelopmentof space,to advancethe

knowledgeofspacethroughscienceandtoensurethat

spacescienceandtechnologyprovidesocialandeco-

nomicbenefitsforCanadians.Previouslyhewasvice

presidentoftheNaturalSciencesandEngineering

ResearchCouncil.Dor_wasappointedDeanof

Research,thenDeanandDirector,andfinallyPrincipal

andChairmanofthe BoardoftheEcolePolytechnique

atthe UniversitedeMontreal.Hisenergyandcommit-

mentearnedhimthe presidencyinmanyofCanada's

leadingacademicandprofessionalorganizationinclud-

ingtheAdvisoryCommitteeofIndustrialMaterials
ResearchInstituteofthe nationalResearchCouncilof

Canadaaswell asthenationalCommitteeofDeansof

EngineeringandAppliedSciencesofCanada.Dorehas

authoredorco-authoredmore than70 scientificpapers

and lecturedextensivelyat internationalconferences.

He hasmadeimportantcontributionsto majorprojects

inappliedengineeringresearchanddesignforMLW-

Worthington, CanadianVickers,BabcockandWilcox,
andDominionBridge.Doreisa memberofthe

CanadianSocietyforMechanicalEngineering,

EngineeringInstituteofCanada,theCanadianAcademy
of Engineering,SigmaXi,andtheOrdredesIngenieurs

duQuebec.TheEngineeringInstitute ofCanadaaward-

ed himtheJulianC.Smith Medal;theCanadianRoyal

MilitaryCollegeofSt-JeanandMcGillUniversityanhon-

orarydegree,andtheCentreJaquesCartier,the

Centre'smedal.TheOrdredesIng_nieursduQuebec

awardedDoretheGrandprixdeI'Excellence.Inrecogni-

tionofhissignificantcontribution to Canada,he
becameanOfficeroftheOrderofCanadain1992and

receivedtheConfederation125thBirthday

CommemorativeMedal.Doteholdsanengineering

degreefrom theEcolePolytechniqueoftheUniversite
deMontrealandanM.S.andPh.D.inMechanical

Engineeringfrom StanfordUniversity.
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Daniel S. Goldin

DanielS.GoldinbecameNASA'sninthadministratorin

April1992.Hebeganhiscareerwith NASAin1962atthe
lewisResearchCenterinCleveland,whereheworkedon

electricpropulsionsystemsforhumaninterplanetarytrav-

el. Herejoinedthe agencylastyearafterservingasvice

presidentandgeneralmanageroftheTRWSpace&

TechnologyGroupinRedondoBeach,Calif.Inthat position,

hemanagedthedevelopmentandproductionof13

advancedspacecraft,technologiesandspacescience

instruments.Underhisleadership,theSpace&Technology

Groupwonthe1990GoddardAwardforQualityand

Productivity.It wasa finalistin1991fortheGeorgeM. Low

Trophy-NASA'shighestqualityawardfor contractors.In

1992,workingwith NASA,theTRWgroupreceivedthe

NationalSpaceClub'sNelsonP.JacksonAerospaceAward

forworkontheComptonGammaRayObservatory.A
nativeof NewYorkCity,Goldinearnedan undergraduate

degreein mechanicalengineeringfromtheCityCollegeof
NewYork.

Gen.ChadesA.Homer

Gen.CharlesA. Homeriscommanderinchief,North

AmericanAerospaceDefenseCommandandthe unified

U.S.SpaceCommand,andcommanderofAirForceSpace
Commandat PetersonAirForceBase,Colo.Homerentered

theAirForcein1958throughtheAirForceReserveOfficer

TrainingCorpsupongraduationfrom the Universityof

Iowa.Heearnedhispilotwingsin 1959andbeganhisfly-

ingcareerinthe F-IO0.Hismilitarycareerhasincluded

assignmentsto England,NorthCarolina,Thailand,Virginia,
Washington,D.C.,Florida,Nevada,ArizonaandNew

Mexico.DuringtwotoursinThailand,Hornetflew111
combatmissionsoverNorthVietnaminthe F-105.Healso
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manderof U.S.CentralCommandAirForces.Therehe
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durationofOperationsDesertShieldandDesertStorm.

HomerhasbeeninhiscurrentpositionsinceJune1992.He
hasbeendecoratedwith Canada'sMeritoriousService

CrossandhonoredbyFrance,Pakistanandthesovereign
statesofBahrain,Kuwait,SaudiArabiaandthe United
ArabEmirates.

Jean-MarieLuton

Jean-MarieLutonhasbeenthedirectorgeneralofthe

EuropeanSpaceAgencysince1990.Priorto hismoveto

ESA,Lutonservedasdirectorgeneralof CNES,the French

SpaceAgency,andasdirectorforspaceprogramswithin

the StrategicandSpaceSystemsDivisionofAEROSPATIALE

Company.LutonhasalsoservedasCharg(_deRecherches
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Dr.Jan-Baldem Mennicken
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GermanDelegationto the EuropeanSpaceAgencyand

chairmanof the EuropeanIGACoordinatingCommittee
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Delegationof the FederalRepublicof Germanyto the ECin
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Bonnand Cologneand receiveda Doctoratein Law(Dr.

jur.) from CologneUniversity.
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Daileyisa graduateof the Universityof
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FrankDiBelloisvicechairmanof
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nerwith KPMGPeatMarwickin

Washington,D.C.DiBellohasparticipatedin

manymarketassessmentssupportingaero-

spaceandhightechnologycompanies.
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for launchvehicles,naturalgasandother

airproducts,proteincrystallography,
telecommunicationsanddataservices,and

a vadetyofaerospacesystems,products
andservices.Hereceiveda B.S.in
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DonaldE.Fink,Jr.iseditorial
directoroftheAviationWeekGroupand

editor-in-chiefofAviation WeekandSpace

Technology.In his32 yearcareerwith

AviationWeek,hehasservedasengineer-

ingeditor,spacetechnologyeditor,and
Parisbureauchief.Finkalsohasservedin
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Strasbourg,Franceandhasbeena police
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Gazette,CedarRapids,IA.Finkreceivedhis

B.$.degreeinTechnicalJournalismfrom

theUniversityofMinnesota.Healso
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TheresaM. Foley,the founding
editor of SpaceNews,now residesinSanta

Fe,New Mexico,whereshecontinuesto

reportandwriteaboutthe spaceindustry
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spaceindustry,andmilitaryandcivilian
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spaceshuttle,communicationssatellites,
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grams.BeforejoiningtheArmy

TimesPublishingCo.,Foleyworkedfor
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Aviation WeekandSpaceTechnology.
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atSatelliteWeek,SpaceCommerceBulletin

andAerospaceDaily.Shehaswrittenfor

nationalandinternationalpublicationsona

freelancebasis,including,FinalFrontier,
AerospaceAmerica,AdAstra,the

InternationalTimes-Herald,Newsweek
Internationaland NewScientist.Shehas
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WashingtonSpaceBusinessRoundtable
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degreein Journalismfrom the Universityof

SouthFloridaandcompletedan intern pro-

gram in the publicaffairsofficeof Kennedy
SpaceCenterin 1981.
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NationalAeronauticsandSpace
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Divisioninthe Officeof Lifeand
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NASAHeadquartersin Washington,D.C.He
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gicmanagementplanningteam andwas

leaderof the AeronauticsandSpace

TechnologyEnterprise,whichwasone of
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employeeof the JetPropulsionLaboratory,
a divisionof the CaliforniaInstituteof

Technology,and hasbeendetailedto NASA

HeadquarterssinceOctober1991.Hansen's

professionalexperienceincludesten years

conductingresearchat theUniversityof

NewMexicoandUniversityof California

(Berkeley&SanFranciscoMedicalCenter)

in molecular,solar,and biophysics.Hehas

spent14yearsinvarioustechnologydevel-

opmentand managementpositionsatJPL

withan emphasison technologydevelop-
ment andtransferto non-NASAcustomers

andalsowasa technologistat the RAND

Corporationfor two years.Hansenhas

receivedseveralNASAgroupand individual

achievementawardsand hastaught busi-

nessconsulting,projectmanagement,and

technologytransfershortcoursesandsem-

inarsfor nineyears.

Frederick H. Hauck ispresident
andchiefexecutiveofficerof International

TechnologyUnderwriters,Inc. (INTEC),

Bethesda,Maryland.INTECisa leading

underwriter of spaceinsurance,providing

coverageforboth commercialand govern-

ment spaceprojectsworldwide.Hauck

cameto INTECin 1990after completinga

twenty-eight yearNavycareerasa combat

pilot,test pilot and astronaut.Hislast

assignmentwasdirectorof NavySpace

Systemsin the Pentagon.Duringhis 11

yearsasa NASAastronaut,hewasco-pilot
of a 1983CHALLENGERmission,comman-

derof the first spacesalvagemissionin his-

tory aboardDISCOVERYin 1984,and com-

manderof DISCOVERYfor thefirst space
shuttle missionafter the CHALLENGER

tragedy.In 1986hewasassociateadminis-
tratorof NASAfor ExternalRelations,the

policyadvisorto the Administratorfor

Congressional,internationalandpublic

affairs.Hauckgraduatedfrom St.Albans

Schoolin Washington,receiveda B.S.in

Physicsfrom TuftsUniversityand an M.S.in

NuclearEngineeringfrom M.I.T.He studied

scientificRussianat theDefenseLanguage

Institute.Heisa memberofthe governing
boardsof St.AlbansandTuftsaswellas

theAssociationof SpaceExplorers.Heisa

Fellowof the Societyof ExperimentalTest
Pilotsandan AssociateFellowof the

AmericanInstitutefor Aeronauticsand

Astronautics.Hauckis the recipientof

manyhonorsandawardsfrom the

Departmentof Defense,NASAandthe

aerospaceindustry.

Rep. JoelHefley servesinthe U.S,

HouseofRepresentativesfrom the Fifth

CongressionalDistrict,ColoradoHehas
servedin the ColoradoStateSenateand

the ColoradoHouseof Representatives.

CongressmanHefley'sCongressionalcom-

mittee assignmentsincludeHouseArmed

ServiceCommitlee,HouseNatural
ResourcesCommitteeand HouseSmall

BusinessCommittee.Hefleyalso holdssev-

eral leadershippositionsincluding assistant

minority whip, 1989-pmsentand president

of the class,1987-present.
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RandyD.Hoffmanispresident

andchiefexecutiveofficerof Magellan

SystemsCorporation,a pioneerinGlobal

PositioningSystemtechnologyandoneof

theworld'slargestmanufacturersof

positioningandnavigationproductsusing

theUnitedStatesgovemments'sGlobal

PositioningSystem(GPS).Sincejoining

Magellanin 1987,Hoffmanhaspresided

overthe developmentof the world's first
hand-held,low-costGPSreceiver,andthe

expansionof its technologyinto products

formarine,recreation,survey,mapping,

military,aviationandvehiclenavigation

markets.Thecompanyshippedits first GPS

receiverin 1989and now reportsannual

salesin excessofS30million. Previously,

Hoffmanservedaspresidentof the
BushnellDivisionof Bausch& Lomb,the

nation'slargestsportsopticsequipment
manufacturer.Priorto his associationwith

Bushnell,heworkedwith the manage-

ment consultingfirm of Booz,Allen&

Hamilton,spedalizingin strategyand mar-

ketingconsultation.Hoffmanisa summa

curelaudegraduateofthe Universityof
SouthernCaliforniawith a B.S.in business

administration.Healsoearnedan M.B.A.

from HarvardUniversity.In additionto his

dutieswith MagellanSystems,Hoffmanis

a founding memberandcurrent Chairman

of the UnitedStatesGPSIndustryCouncil

(USGIC).Foundedin 1991,the USGICrepre-
sentsmanufacturersof GPSreceiversand

satellites,systemsintegratorsand major

usersof GPStechnology.

Dr.RobertL.Norwoodcurrent-
lyservesasdirectorfor programplanning

andintegrationandthedirectorfor

advancedconceptsin the Officeof

AdvancedConceptsand Technology

(OACT)at NASA.Thesepositionsare

responsiblerespectivelyforoverallstrate-

gicplanningand integrationof NASA's

advancedtechnologyprogram,andthe

preparationof advancedconceptswhich

relyon or incorporateemergingtechnolo-

gy into NASAmissions.Norwoodhas

servedasdeputy directorfor spacetech-
nologyinthe Officeof Aeronauticsand

SpaceTechnology.Inthis position,he
assistedthe Directorinthe overalldirec-

tion,advocacy,andbudgetallocationof

the SpaceResearchand Technology
Program.Norwoodcameto NASAfrom the

Departmentof Defensewherehe heldthe

positionof directorfor spaceand strategic

systemsinthe Officeof the Assistant

Secretaryof the Army(Research,

Development,and Acquisition).Priorto

that, Norwoodrespectivelyheldoperations

researchandengineeringpositionswith

the Centerfor NavalAnalysesand

McDonnell-DouglasAstronautics

Corporation.He receiveda B.S.in

MechanicalEngineeringfrom the

Universityof lllinois,a M.S.in Mechanical

Engineeringfrom the Universityof
SouthernCaliforniaand a Ph.D.in

Theoreticaland AppliedMechanicsfrom
the Universityof lllinois. Hisprofessional

activitiesspanseveralorganizations

induding the AmericanInstituteof
AeronauticsandAstronautics,the

AmericanSocietyof MechanicalEngineers,
the NationalSpaceClub,andthe Boardof
TechnicalAdvisersfor the National

TechnicalAssociation.

GregoryM. ReckisactingNASA
associateadministratorfor Advanced

ConceptsandTechnology.Heisresponsible

for the overallNASAprogramto identify

anddevelopinnovativeconceptsand

advancedtechnologiesto enablenew mis-

sioncapabilities,to advocatecommercial

applicationsofNASAdevelopedspace

technologyandto encouragethe develop-

ment of market-drivenspaceproductsand

services.Reckbeganhis careerat NASA's
LewisResearchCenterasa studenttrainee.

After collegehewasassignedto Lewis'

CombustionBranchasa researchengineer.

Hethen joined NASAHeadquartersas

assistantto the ActingChiefof the Noise
andPollution ReductionBranchandlater

returnedto Lewisasa project engineeron

the GlobalAtmosphericSamplingProgram.

Reckhashelda numberofmanagement

positionswith NASA:programmanagerof

the StratosphericCruiseEmission

ReductionProgram;headof Lewis'Fuels
ResearchSection,chief of the Chemical

PropulsionBranch;deputy chiefof the

PropulsionSystemsDivision;andmanager

of the NationalAem-SpacePlaneOfficeat

NASKsLangleyResearchCenter.Reck

cameto NASAHeadquartersto serveas

directorof the Propulsion,Powerand

EnergyDivisionin the Officeof Aeronautics

andSpaceTechnologyCOAST)and priorto

his currentappointment,servedasdirector
for SpaceTechnologyin OAST.Hereceived

a bachelor'sdogreefrom the Universityof
Cincinnatiandattendedthe Harvard

BusinessSchoolProgramfor Management

Development.Heisa memberof PhiEta
Sigmaand SigmaGammaTau.Hehas

receivedNASA'sExceptionalServiceMedal,
andin 1991receivedthe PresidentialRank

Awardof MeritoriousExecutive.Hehas

authoredorco-authoredIS technical

reportsoncombustionsystems,fuels,and

atmosphericcomposition.
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RobertW.Schkk WilliamB. Scott

Dr. TomVelez

Robert W. Schickisaseniorman-
ageranddirectorof KPMGPeatMarwick's

Space/HighTechnologyGroup.Hecurrently

leadsa teamof11 professionalswhopro-

videstrategicbusinesssupport in the areas

ofprogramplanning,marketresearch,

financeandeconomicanalysisassociated
with commercializationofadvancedtech-

nology.Hisdomesticandinternational
clientsincludeNASA,DOT,DOD,General

Dynamics,FMC,OrbitalSciences

Corporation,Lockheedandotherprivate

andgovernmentclients.Schickhasledvar-

iousstudyteamsassessingseveraltopics

erecting theaerospaceindustry.Schickis

programmanagerforthe marketrequire-

mentsresearchcurrentlybeingconducted

insupportofthe DefenseLandsatProgram

Office'sAdvancedLandRemoteSensing

System.Inaddition,heispastChairmanof

theWashingtonSpaceBusiness
Roundtable.Heisalsoactiveinthe

NationalSecurityIndustrialAssociation,the
AmericanInstituteofAeronauticsand

Astronautics,theInternationalSmall

SatelliteOrganization,theU.S.Space

Foundation,andotherprofessionalorgani-

zations.BeforejoiningKPMGPeat
Ma_ick, Schickwasanofficerinthe

UnitedStatesMarineCorpswherehe

servedasa tacticalaviatorandflight

instructor.Hewasawardeda B.A.ingeolo-

gy from ColgateUniversityanda M.S. in

Managementfromthe Universityof
SouthernCalifornia.

William B. Scott isseniornational
editorfor AviationWeek&Space
Technology,assignedtothe Washington,

DCbureau.In nineyearswith Aviation

Week,healsohasservedasan avionicsand

seniorengineeringeditor,coveringthe

westernU.S.and Pacificregionsfrom the

LosAngelesbureau.Hefocusesprimarily

on advancedaerospacetechnologyand

business,flighttestingand militaryopera-
tions.He haswrittenmore than1,5OOsto-

riesfor the magazineand hasreceivedsix
editorialawards.Heco-authoredonebook,

Insidethe StealthBomber:TheB-2Story,

withCol.RickCouch.Throughout1993,

Scottwasassignedtoa specialcorporate

project,developinga potentialnew busi-

nessarearelatedto technologytransfer.

Scott isa flight testengineer(FTE)gradu-
ateoftheU.S.AirForceTestPilotSchool.

Duringa nine-yearAir Forcecareer,Scott

servedasaircrewon nuclearsamplingmis-

sions;anelectronicsengineeringofficerat

the NationalSecurityAgency;andan

instrumentationandflight testengineerat
three USAFbases.Healsoworkedfor

GeneralDynamics,FalconJetCorp.and

TracorFlightSystemsInc.Hereceiveda

B.S.degreein ElectricalEngineeringfrom

CaliforniaStateUniversity- Sacramento

and an Associateof AppliedSciencein

Electronicsfrom the Universityof Southern
Colorado.Heisa memberof theSocietyof

FlightTestEngineers,theAircraftOwners
andPilotsAssociation,andtheNational
PressClub.

Dr. SyedZ. Shariq isdirectorof

theoffice of commercialtechnologyat

NASAAmesResearchCenter.He isrespon-

sibleforoverallleadershipandmanage-
mentofAmes'commercialtechnology

programs,includinginnovativeprograms

that bringtogetherNASA,universitiesand

industryto leveragefederalresources

throughpublic-privatecollaborationand

dualusejointR&Dventuresfortransfer
andcommercializationoftechnology.Ona

recentassignmentfromNASA,hesuccess-

fullylaunchedAmericanTechnology

Initiative, a nonprofitcorporationdedicat-
ed tothefacilitationandimplementation

ofdualusejoint R&Dventuresbetween

thepublicandprivate sectors,andserved

asitfirstCEOforfouryears.Priortojoining

NASA,Shariqwasaseniorassociatewith

MontgomerySecurities.Beforejoining

Montgomery,hewasassociatedirectorof

researchanddevelopmentandsenior

managementconsultantwithSRI

International.Shariqhasconsultedand

advisedcorporationandgovernment

agenciesona widerangeof businessand

policydecisionsandtheirimplementation.
Hehasalsoservedonthe facultiesofsev-

eraluniversities,includingDukeand Johns

Hopkins,andhasbeena visitingfaculty

fellow at StanfordUniversity.Hehas

authoredover20 reportsandpublications.

Heholdsa Ph.D.inOperationsResearch
from VirginiaPolytechnicInstituteand

StateUniversity,M.S.degreesinApplied
and MathematicalStatisticsandIndustrial

Engineeringfrom RutgersUniversityanda

B.A.(withhonors)inMechanical

Engineeringfrom the Universityof

Jabalpur,India.

Dr.Tom Velez,the founder, presi-

dentandCEOofCTA,Inc.providesoverall
technicalandmanagementleadershipand
directscontractandin-houseresearchin

softwareandsystemsengineeringforthe

company.CTAhaswonseveralawards

reflectingthesuccessof the company

includingtheGroupAchievementAward,

the NationalSpaceClubAwardtothe Solar

MaximumRepairMissionteamandthe
SmallBusinessAdministrationInnovation

Award.Velezhasmorethan25 years

experienceinthe designanddevelopment

ofmajor aerospacesystemsand research

incomputersystemengineeringand

celestialmechanics.Previously,hewas

directorofSoftwareEngineeringResearch

andDevelopmentat MartinMarietta

Aerospaceandchiefof theSystems

DevelopmentandAnalysisBranch,NASA

GoddardSpaceFlightCenter.Velez
receiveda B.S.inMathematicsfrom Iona

College,a M.S.inMathematicsfrom

AdelphiUniversity,a Ph.D.inApplied

Mathematicsfrom GeorgetownUniversity,

anda J.D.degree,MagnaCureLaude,

fromtheUniversityof Baltimore.Hehas

publishedmorethan 25technicalarticles
and receivedhonorsfrom NASAandthe

academiccommunity.
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Dr.MarkJ.Albrecht EdwardC "Peten

Aldtidge,Jr.

ColonelJamesR.
Bee�e,USAF

RearAdmire/Lyle6.
Bien,USN

2OO

Dr. Mark J. Albrecht isthesenior

vicepresidentof ScienceApplications

InternationalCorporationlocatedin

McLean,Va.Heservedthreeyearsafterhis

appointmentbyPresidentBushto bethe

executivesecretaryoftheWhiteHouse

NationalSpaceCouncil.Priorto that,

Albrechtservedsixyearsasthe legislative

assistantforNationalSecurityAffairsto
Sen.PeteWilsonofCalifornia.Hewasa

seniorresearchanalystfor the Intelligence

CommunityStaffinWashington,D.C.,and

the RandCorp.,inSantaMonica,Calif.He

hadpreviouslybeena memberoftheSAIC

researchstaff.AlbrechtgraduatedPhiBeta

KappafromUCLAwith a degreeinHistory

andholdsa Ph.D.in PublicPolicyAnalysis
from the RandGraduateSchool.Hehas

beenawardedthe Departmentof Defense

DistinguishedCivilServiceMedalandthe

NASADistinguishedServiceMedal.

Edward C. "Pete" Aldridge,
Jr. ispresidentandchief,executiveofficer

of theAerospaceCorporation,a nonprofit

organizationdedicatedto the objective

applicationofscienceandtechnology
towardthe solutionofcriticalnational

problems.Previously,Aldridgeservedas
presidentofMcDonnellDouglasElectronic

SystemsCo.Hehasalsoservedinnumer-

ousgovernmentpositionsincluding

SecretaryoftheAirForce.Amonghis

numerousmilitary decorationsandawards

areSecretaryof DefenseMeritorious

CivilianServiceAward;Departmentof

DefenseDistinguishedCivilianService

Award,Departmentof Defense

DistinguishedPublicServiceAward,

NationalSpaceClubRobertH.Goddard

MemorialTrophy,AirForceAssociation

JimmyDoolittleFellow,IraLakerFellow,
andthe BrazilianAirForce"Merito

Aeronautico"(Legionof Merit).Heholdsa

B.S.in AeronauticalEngineeringfrom

TexasA&MUniversityandanM.S.in

AeronauticalEngineeringfrom
GeorgiaTech.

ColonelJames R. Beale,
USAFisdirectorof intelligenceforNorth

AmericanAerospaceDefenseCommand

andUnitedStatesSpaceCommandat

PetersonAirForceBase,Colorado.Hewas

commissionedthroughthe AirForce

ReserveOfficerTrainingCorpsprogramin

1969attheUniversityof Washington.He

hasservedin the militaryspacecommunity

for morethan16years,includingdutiesas

deputychief ofstaffforSpaceof the

ElectronicSecurityCommand,directorof

theHQUSAFOfficeofSpacePolicy,and

actingmilitaryassistantforSpaceto the

Secretaryof'theAirForce.Hewasoneof

thefirststaffmembersselectedbyformer

VicePresidentDanQuaylefor dutyonthe

NationalSpaceCouncilwhereheservedas
directorforSpaceInfrastructureand

LaunchPolicy.In thiscapacity,hewasthe
WhiteHousestaff focalpointforall mat-

tersrelatingtospacelaunch,satellitecom-

mandandcontrol,surveillance,reconnais-

sance,andearthobservingspacepro-
grams.Amonghismajorawardsanddeco-

rationsare:DefenseSuperiorService

Medal;BronzeStarMedal;Defense

MeritoriousServiceMedal;Meritorious

ServiceMedalwith oneoakleafcluster;
andJoint ServiceCommendationMedal.

Heholdsa B.A.inhistoryfromthe

UniversityofWashingtonandanM.B.A

from CentralMichiganUniversity.

Rear Admiral Lyle 6. Bien,
USN, afterselectionasNavalFlight

OfficerandtrainingintheF-4replacement

squadronatNASMiramar,completedtwo
combatdeploymentsto SoutheastAsia

aboardtheUSSRANGER.Hisassignments
includeinstructorfortheinitialF-14cadre;

F-14deploymentswith VF-2aboardUSS

ENTERPRISE;instructorat the NavyFighter
WeaponsSchool(TOPGUN);officerin

chargeofTOPSCOPE,maintenanceofficer

withthe USSKI1TYHAWK,fighterreadiness

officeratCommanderFighterAirborne

EarlyWarningWingPacific,commanding

officerforthe "FightingAardvarks"ofVF-

114;becamethe deputyCAGinCVW-15;
andfirstseniorCAGaboardUSSCARLVIN-

SON.Afterattendingthepostcommand

courseatthe NavalWarCollege,he

assumedcommandof AirWing15.

Followinga WESTPACdeploymentaboard

USSCARLVINSON,hewasassignedto the

NavalCentralCommandRiyadh,Saudi

Arabia,staffasthe seniorNavystrikeplan-
nerfor OperationsDesertShieldandDesert

Storm.BienattendedtheNationalWar

College,reportedtotheJointStaff,andthis

yearjoinedthe NavalSpaceCommand.He

haslogged5.500flight hoursinfighterair-
craftincluding2,900hoursintheF-14;

1,300carrierlandings;and 225combat

missions.Bien'sawardsincludetheDefense

SuperiorServiceMedal,LegionofMerit(2),
MeritoriousServiceMedal,andthe

VietnameseCrossofGallantry.Heholdsa

B.A.inbiologyfromAugustanaCollege.

AI Diaz isNASA'sdeputyassociate

administratorforSpaceScience.In this

positionheisresponsibleforthemanage-
ment directionandoversightof NASA's

spacescienceflightprograms,launchvehi-

cle requirements,technologyinfusion

requirements,andmissionstudyreviews
andassessments.Hewillalsoserveasthe

chiefengineerforNASA'snewly-organized

Officeof SpaceScience.Previously,Diaz

servedasthedeputyassociateadministra-

tor for the formerOfficeofSpaceScience

andApplications(OSSA),whereheplayeda

similarroleinthe managementofOSSA's
flightprograms.Justprior,hewasdivision

vicepresident,SpaceandAeronautics
ServicesforGeneralElectric'sGovernment

ServicesDivision.Inthiscapacityhewas

responsibleformanagementofNASA-relat-

edservices.HejoinedNASAasa co-opstu-

dentatthe LangleyresearchCenterand

wasactivelyinvolvedintheVikingProject.

HehasservedNASAinavarietyof position

includingInternationalSolar-PolarMission

programmanager,the Galileoprogram

manager,mangerof PlanetaryAdvanced

Programs,deputydirectorofthe Solar

SystemExplorationDivisionandassistant

associateadministratorforSpaceStation

withinOSSA.Diazreceiveda B.S.degreein

PhysicsfromSt.JosephUniversityanda

M.S.inPhysicsfromOldDominion

University.Inaddition,heattended

MassachusettsinstituteofTechnology
SloanSchoolofManagementasa NASA

SloanFellow,wherehereceiveda M.S.

degreeinManagement.Heisanassociate
fellowofthe AmericanInstituteof

AeronauticsandAstronauticsandreceived

a NASAMedalforOutstandingScientific
Achievement.
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StevenD.Dorfman

Lione/Skipwith
("Skip'_Johns

Lt. Col.CharlesD.

(Sam)Gemor

Steven D. Dorfman isaseniorvice
presidentofGMHughesElectronics

Corporationanditssubsidiary,Hughes

AircraftCompany,andpresidentofthe

HughesTelecommunicationsandSpace
Sector.Heisa memherofthe GMHEOffice

ofthe Chairmanandpolicyhoard.Doffman

wasnamedtohispresentpositionin

October1993afterservingfor morethan

twoyearsaspresidentofHughesSpaceand

CommunicationsCompany.Priorto that he

servedfor five yearsasthe numbertwo

executivein the SpaceandCommunications

Group,which wasrenamedthe Hughes

Spaceand CommunicationsCompany.

Dorfmanhelpeddevelopand implement

the strategiesthat ledto the doublingof

the organization'ssalesduring this time

period.Doffmanjoined Hughesin 1957

and, insubsequentyears,heldpositionsof

increasingresponsibilityinmanagement,

systemsengineeringand electro-optics.
Doffmanisa memberof the National

Academyof Engineering.Healsohasserved

on advisorycommitteesfor the U.S.

Information Agency,the Departmentof

Transportationand NASA.Heisa member
of the NationalResearchCouncil's

Aeronauticsand SpaceEngineeringBoard
andthe Air ForceStudiesBoard.Heshares

in two patents,haswritten a numberof

technicalpapersandreceivedthe

DistinguishedPublicServiceMedal,NASA's

highestaward,for hiswork on Pioneer
Venus.Dorfmanreceivedhisbachelor's

degreein ElectricalEngineeringfrom the

Universityof Floridaand hismasters's

degreein the samefield from the University
of SouthernCalifornia.

Lt. Col.Charles D. (Sam)
Gemar wasselectedasanastronautin

1985.Aftergraduating from WestPoint,

attendedthe InfantryOfficersTraining

Course,Initial EntryRotaryWing Aviation

Courseandthe FixedMulti- Wing Aviator's

Courseat Ft.Rucker,Ala.In 1980,hebegan

assignmentat Stewart/HunterArmy

Airfieldasanassistantflight operations

officerand flight platoonleader.He also

completedthe ArmyParachutistCourse,

RangerSchoolandthe Aviation Officers
AdvancedCourse.Gemar'sfirst Shuttle

flight wasasa missionspecialiston STS-38,

a Departmentof Defensemissionaboard
Atlantis in November1990.Henext flew as

a missionspecialiston STS-48aboard

Discoverythat deployedthe Upper

AtmosphereResearchSatellitein

September1991.He most recentlyserved

asa missionspecialiston the crewof STS-

62,a 14-dayextendeddurationOrbiter

missionfrom March4 through March18.

Experimentson STS-62includedgrowing

crystalsof experimentsallowedthe scien-
tific andcommercialcommunitiesto test

space-basedprocessesfor beneficialappli-

cationshereon Earth.Gemarhaslogged

morethan 581 hoursin space.He received

a bachelor'sin Engineeringfrom the U.S.

MilitaryAcademyin 1979.

Lionel Skipwith ("Skip")
Johns is theassociatedirectorfor

Technologyin the Officeof Scienceand

Technology(OSTP)within the Executive

Officeof the President.Hereportsto Dr.

JohnGibbons,Directorof OSTPand assis-

tant presidentfor ScienceandTechnology.

At OSTP,Johnsis responsiblefor technolo-

gy R&Dpolicycoordinationbetween

Federalagencies.Theseactivities,coordi-

natedthroughthe NationalScienceand

Technologycouncil(NSTC),includespace
andaeronautics,industrialR&D,defense

conversion,informationandcommunica-

tions(including"the informationsuper-

highway")andeducationandtraining

technologies.HeservesasWhiteHouseCo-
Chairof threeNSTCcommittees:

InformationandCommunicationR&D,

CivilianIndustrialTechnologyR&D,and
TransportationR&D.PriortojoiningOSTP,
JohnsservedasAssistantDirectorofthe

OfficeofTechnologyAssessment(OTA),

whichwascreatedin the Legislative

Branchto providetheU.S.Congresswith

objectivenon-partisananalysisofmajor

public issuesrelatedto the development

anduseof technology.Johns'Divisionat

OTAwasresponsiblefor the analysisof

industrialcompetitiveness,quality of the

work force,energy,materials,national

security,space,andinternational technolo-

gytransferand trade.Immediatelyupon

earninghis B.S.degreefrom the University

of Virginia,heservedasan officer inthe

UnitedStatesNavyasa carrier-basednaval

aviator.He hasparticipatedin numerous

internationalmeetingsin Asia,Europe,and

Africaon armscontrol, energy,trade,and

third world development.Johnsisa mem-

berof the Councilon ForeignRelationsand

serveson the CriticalTechnologies

Subcouncilof the CompetitivenessPolicy
Council.HewaselectedFellowof the

AmericanAssociationfor the Advancement

of Science.Johnshas16 yearsof experi-

encein managementin hightechnology

industries.Hegainedthem at Ocean

ScienceandEngineering,Inc.,Hazeltine

Corporation,the MagnavoxCompany,and

GeneralInstrumentCorporation.He

worked on projectsinvolvingthe design,

development,andproductionof radars,

communications,sonar,and commandand

control systems.Marineexperience

includesmanagementandsalesof ship

design,shipoperations,mineral explo-

ration,andoceanengineeringsystems.

Johnsalsospentseveralyearsin corporate
financeat AlexBrown & Sons.
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NicholasL.Johnson

Dr.BruceS.
Middleton

Hon.BillNelson
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Lion_i

LLGen. Thomas$.

Moorman,Jr.

NicholasL.Johnson,Senior
ScientistatKamanSciencesCorporationin

ColoradoSprings,isrecognizedinterna-

tionally asanauthorityonforeignspace

systemsandthe near-Earthspaceenviron-
ment. Heisthe authorof15 booksand

more than 100articlesandreportson

theseand relatedspacetopicsandhas

appearedasanexpertbefore

Congressionalhearings,USgovernment

panels,andat the UnitedNations.At
KamanSciencesCorporation,Johnsonis

responsibleforprovidingtechnicalexper-

tiseto numerousspace-relatedUS

Governmentprojects,includingthose

sponsoredbyNASA,theJetPropulsion
Laboratory,theDefenseNuclearAgency,

the USAirForce,the BallisticMissile

DefenseOrganization,NavalSpace

Command,andthe Departmentof

Transportation.He hasledeffortsfor

NORAD,USAFSpaceCommand,theUS

SpaceCommandinvolvingspacethreat

assessments,spacedefenseandspacecon-

trol operations,andfunctionsoftbe US

SpaceSurveillanceNetwork.Heiscurrently

engagedinstudiesevaluatingthe poten-

tial of internationalspacesurveillanceand

isa memberof the USNationalAcademyof

Sciences'SpaceEnvironmentalandOrbital
DebrisResourceCenter.Johnsonisa veter-

an of both the USAir Forceandthe US

Navyand isa DistinguishedAlumnusof

MemphisStateUniversity.

IJGen.DonaldM. Lionetti
is commandinggeneralofthe U.S.Army

Spaceand StrategicDefenseCommand

headquarteredin Arlington,Va.Thecom-

mandservesconcurrentlyasthe Army

componentof U.S.SpaceCommand,man-

agesthe Army'sstrategicdefenseresearch

anddevelopmentactivitiesfor the Ballistic

MissleDefenseOrganizationfrom facilities

in Huntsville,Ala.,and operatesthe U.S.

ArmyKwajaleinAtollasa NationalMissile

Range.Beforeassuminghis presentduties,

Lionettiwasdeputycommandinggeneral

andchiefof staff at the U.S.ArmyTraining
andDoctrineCommand,Ft.Monroe,Va.

Followinggraduationfrom the U.S.Military

Academy,he wasassignedto siteduty

with the NikeHerculesstrategicair defense

system.Subsequentassignmentsincluded
duty in the NORADCommandCenter;war-

headsupportfora Germanarmoreddivi-

sionand batterycommandin Vietnam.He

alsowasan assistantprofessorin the

Departmentof Earth,Spaceand Graphic
Sciencesat West Point.Hisoverseas

assignmentsincludedVilseck,Germany

andRamsteinAir Base,Germany.Lionetti

alsoservedasdirectorforPlans,U.S.Space

Command,PetersonAir ForceBase,Colo.,

andcommandinggeneralof the U.S.Army

AirDefenseArtillery Centerandcomman-

dantof the U.S.ArmyAirDefenseArtillery

Schoolat Ft.Bliss,Texas.Healsoservedat

the Pentagonand Ft.Lewis,Wash.

Dr.BruceS.Middletonserved

for sixyearsastheinauguralexecutive

directoroftheAustralianSpaceOffice,a

termwhichhecompletedin 1993.Hewas

concurrentlyexecutivememberofthe

AustralianSpaceboardandthenof itssuc-

cessor,the AustralianSpaceCouncil.

Australia'sspacepolicyemphasizesthe

developmentofspaceindustry,andsub-
stantialindustrialgrowthwasachieved

duringtheperiodofhisleadership.

Middletonwasdirectlyinvolvedinbusi-
nessstrategyformulationandinternation-

al negotiationsforbusinessdevelopment.

Hevisitedmanufacturingplants,research

laboratoriesandotherspacefacilitiesin

mostcountrieswhichhaveanactivespace

program.Healsoleaddelegations,com-

prisingmainlybusinessmen,totheSoviet

Union,RussiaandUkraine,andparticipat-

ed in industrymissionsto theUSAand
France.Middletonwasinvolvedinstudies

intotheprospectsforestablishingcom-

mercialspacelaunchingactivitiesin

Australia,and wasanofficialguestat the

world'sfivelargestactivespacelaunch

sites(Baikonur,CapeCanaveral,Kourou,

TanegashimaandXichang),aswellasthe

WoomeraandCapeYorkregionsin
Australia.Ontwooccasionshewas

involvedinsuccessfulnegotiationswith

theUSGovernmentfor approvalunderthe

USArmsExportControlActfor American

companiesto participateinthesestudies.

Middletonpreviouslyservedtenyearswith
the staffofthe AustralianScienceand

TechnologyCouncil(roughlyequivalentto
theOSTP),fiveasheadof staff.Heholdsa

PhDinchemistry,and hisearlycareerwas

inindustrialresearchanddevelopment

andinpollutioncontrolfora government

agency.Heiscurrently onsecondmentto
theAustralianGovernmentresearch

agencyCSIRO,asa consultant.

Ll.Gen.ThomasS.
Moorman, Jr. isViceCommanderof

AirForceSpaceCommand.Inalmost29

yearsofAirForceservice,hehasheldmany

nationalsecurityspace-relatedpositions

includingDeputyMilitary Assistanttotwo
Secretariesofthe AirForce.Hecameto Air

ForceSpaceCommandin 1981asthe

Directorof SpaceOperationsin Cheyenne

Mountainand later becametheDeputy

Director,SpaceDefense,NORAD.He served
astheDirectoroftheCommander'sStaff

GroupandlatertheViceCommanderofthe

1stSpaceWing.AtthePentagon,hewas

selectedto betheDirectorofSpace

Systemswithinthe Officeof The Secretary
of the Air Force,and DirectorofSpaceand

SDIprogramsin the officeof the Assistant

Secretaryof the AirForcefor Acquisition.

Thegeneral'smilitarydecorationsand
awardsinclude(eachwith one oakleaf

cluster)the DefenseSuperiorService

Medal,Legionof Merit, MeritoriousService
Medaland AirForceCommendationMedal.

Healsowearsthe MasterSpaceBadge.
Moormanreceivedthe 1991National

GeographicSociety'sThomasD.White U.S.

AirForceSpaceTrophy.Heearnedhis B.A.

degreein HistoryandPoliticalSciencefrom

DartmouthCollege,a M.B.A.from Western

New EnglandCollege,and a M.A.in
PoliticalSciencefrom Auburn.

Hon.Bill Nelsonisa former

CongressmanfromFloridaandcurrently

servesaslegalcounselwith the lawfirm of

Maguire,Voorhis8,Wells,PA.Hewas

electedto congressin 1978and servedon

the BudgetCommitteeduring hisfirst
three terms.Healsoservedaschairmanof

the spacesubcommitteeandbecamethe
first memberof the U.S.Houseof

Representativesto fly aboardthe space
shuttlewhen hetrained andflew asa

memberof the crewof the spaceship

Columbia.Nelsongraduatedfrom Yale

Universityin 1965,andfrom the Collegeof

Law at the Universityof Virginiain 1968.

Followinggraduationhe serveda tourof

duty in the U.S.Army,earningthe rankof
captain.
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Moj. Sen.RobertW.
Parker

Mr. ThomasF.

Rogers

GranvilleE.Pau/esIII

Dr.HorrisonH.
"Jock"._hmiff

Maj. Gen.RobertW.Parkeris
directorofoperations,HeadquartersAir

ForceSpaceCommand,PetersonAirForce

Base,Colo.Assuch,he isresponsiblefor

overseeinganddevelopingpolicyandguid-

anceto conductthe command'sspaceand

IntercontinentalBallisticMissileoperational

missions.Heenteredthe AirForcethrough

the AirForceReserveOfficerTrainingCorps
inJuly 1963.Hehasservedinvariouscapac-

ities,includingcombatmissileandairborne

launchcontrolsystemcrewmember,

instructorandnuclearweaponplansofficer.

Hehascommandeda strategicmissile

wing, servedasseniormilitaryadvisorto
the U.S.ArmsControland Disarmament

Agency,anddirectedthe U.S.Government

On-SiteInspectionagency.Duringhis early
careerhehadthe distinction to becertified

combat readyonthe first airbornelaunch

control systemmissilecrew.He hasnearly

eightyearsof missilecombatcrew experi-

enceandmore than 800flying hoursasa
missilecrew member-airborne.General

Parker'smilitary awardsanddecorations

includethe DistinguishedServiceMedal

with oakleafcluster,Legionof Merit,

Airman'sMedal,MeritoriousServiceMedal
with oakleafclusterandAirForce

Commendationwith oakleafduster.He

earneda B.B.A.from St.Michael'sCollege,

Vermont,in 1963,a M.B.A.from OhioState

University,attendedKelloggSchoolof

ExecutiveBusinessManagement,

NorthwestemUniversity,and Harvard

University'sJohnF.KennedySchoolof

Govt.,NationalSecurityProgram.

GranvilleE.PaulesIII isthe
directorofTechnologyInnovationand

AdvancedPlanningOffice,Officeof Mission

to PlanetEarth(OMPTE),NASA.Asthe

chieftechnologistfor the OMPTEhefor-

mulatedandcoordinatesimplementation

of the policiesand plansthat leadto the
identification,developmentandinfusion

of newtechnologiesin establishedmis-
sions.A significantroleis that of ombuds-

man andbrokerofjoint venturesand part-

nershipswithinand outsideNASAwhich
better leveragethe variousprogram

investmentsin newtechnologydevelop-

mentandapplication.Paulesrepresents
NASAontheWhiteHouseOfficeof Science

andTechnologyPolicyactivitiesrelatedto

environmentaltechnologyinitiatives.Prior

to hiscurrentposition,he servedasdirec-

tor,OperationsDivision,SpaceStation
FreedomProgramOffice.Previouslyhe

wasa seniorengineer,R&Dofficedirector

andsystemsengineerfor the U.S.
DepartmentofTransportationand an

ApolloMissionflightcontrolguidance

officerat JohnsonSpaceCenter.Paulesis
a memberof the AmericanInstitute of

AeronauticsandAstronauticsandthe

InternationalAstronauticalFederation.He

holdsa B.S.inElectricalEngineeringfrom

the Universityof Texasanda M.B.A.from

the Universityof Maryland.

Mr.ThomasF.Rogers
isa physicist,a communicationsengineer,

a privateinvestor,and the presidentof his

family'sprivateoperating foundation,the

SophronFoundation.Hispastexperienceis

extensiveand hasincludedservingas

deputy directorof DefenseResearchand

Engineeringin the Officeof the Secretary
of Defensewherehe wasresponsiblefor

researchanddevelopmentsupportingthe
commandandcontrolofournuclearstrike

forces.Rogersdidresearchanddevelop-

mentworkduringWWII atthe Radio
ResearchLaboratoryofHarvardUniversity

and,later,at the BellandHowellCompany

andtheAirForceCambridgeResearch

Center.Hehasheldseniorfederalgovern-

ment positions,andprofessionalpositions

with university,industrial,andnon-profit

organizations.Rogersholdsa B.SC.from

ProvidenceCollegeandM.A.degreesin

physicsfrom BostonUniversity.

Dr. HarrisonH.'3ack"
$chmitt hasthe variedexperienceof a

geologist,pilot,astronaut,administrator,

businessman,writerand UnitedStates

Senator.He studiedat (altech, asa

FulbrightScholarat Oslo,andat Harvard

receivinghisPh.D.in 1964.HereceivedAir
Forcejet pilot wings in 1965and Navy

helicopterwings in 1967.Selectedfor the

ApolloScientist-Astronautprogram in

1965,Schmittservedaslunar modulepilot

for Apollo17. Hisstudiesof the Valleyof
Taurus-Littrowonthe Moonin 1972made

Schmittone of the leadingexpertsonthe

history of the terrestrialplanets.Asthe

only scientistto go to the Moon,he was

the lastof twelve mento stepon the
Moon.In 1976,Schmittwaselectedto the

U.S.Senate,andservedaschairmanof the

SenateSubcommitteeon Science,

Technology,and Space.Healsoservedon

the SenateCommerce,Banking,

Appropriations,Intelligence,and Ethics

committees,the President'sForeign
IntelligenceAdvisoryBoard,the Army

ScienceBoard,Interior'sNationalStrategic

MaterialsAdvisoryCommittee,several

NASAadvisorycommittees,the President's

Commissionon EthicsLawReform,the
Vice-President'sBlueRibbonDiscussion

Groupon spacepolicy,and the U.S.dele-

gation to the World AdministrativeRadio
Conference.Schmitt'snumeroushonors

includethe 1973ArthurS.FlemingAward,
1973CaltechShermanFairchild

DistinguishedScholar,NASADistinguished
ServiceAward,Fellowof the AIAA,1989

LovelaceAward(spacebiomedicine),1989

G.K.GilbertAward(planetology)and

HonoraryFellowof the GeologicalSocieP]
of America,the AmericanInstitute of

Mining,andthe GeologicalSocietyof

London.HonoraryDoctorateDegreeshave
beenawardedto Schmittby the Colorado

Schoolof Mines,FranklinandMarshall

College,RensselearPolytechnicInstitute,
and SalemCollege.
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Moj. Gen.RichordM.
Scofield

Dr.HonoldM. Sego

2O4

RobertW."Bill"
Schick

Maj. Gen.RichardM.
Scofieldisprogramexecutiveofficer
forbombers,missilesandtrainers,the

Pentagon,Washington,D.C.inJune1964

GeneralScofieldwasassignedto DaNang
AirBase,SouthVietnam,flyingC-123s.He

transferredtothe6594thTestGroup,

HickamAir ForceBase,Hawaii,inJune

1965asa C-130aerialrecoverypilotand

becamepartofa selectgroupofpilots

involvedintheaerialrecoveryof satellites.

Aftergraduatingfromthe Universityof
OklahomainJune1970,hewasassigned

tothe AirForceSatelliteControlFacility,

SpaceandMissileSystemsOrganization,

EdwardsAirForceBase,Calif.Whilethere,

heservedaschiefof theAerialRecovery

Sectionand wasresponsibleforthedevel-

opmentandtestingofequipmentand

proceduresusedbythe 6594thTest

Group.Thegeneralisa commandpilot

with morethanS,SO0flyinghours.His

militaryawardsanddecorationsinclude

the LegionofMerit,DistinguishedHying
Cross,MeritoriousServiceMedal,Air

Medalwith 10oak leafclusters,AirForce

CommendationMedal,AirForce

OutstandingUnit Awardwith "V" device
and sixoak leafdusters,Air Force

OrganizationalExcellenceAwardwith oak
leafcluster,andArmedForces

ExpeditionaryMedal.Heisa memberof
theOrderof Daedaliansandthe Beta

GammaSigmaNationalScholasticHonor

Society.Heearneda B.B.A.from the

Universityof Massachusetts,a M.B.A.from

theUniversityofOklahomaand a M.S.in

SystemsManagementfrom theUniversity

ofSouthernCalifornia.Hecompleted

SquadronOfficerSchoolin196S,Armed

ForcesCollege,andtheNationalSecurity

ManagementcourseandDefenseSystems

ManagementCollege.

RobertW."Bill" Schick
isa seniormanageranddirectorof KPMG

PeatMarwick'sSpace/HighTechnology

Group.Hecurrentlyleadsa teamof11 pro-

fessionalswhoprovidestrategicbusiness

supportinthe areasof programplanning,
marketresearch,financeandeconomic

analysisassociatedwith commercialization

of advancedtechnology.Hisdomesticand
internationalclientsincludeNASA,DOT,

DOD,GeneralDynamics,FMC,Orbital

SciencesCorporation,Lockheedandother

private andgovernmentclients.Schickhas

led variousstudyteamsassessingseveral

topicseffectingthe aerospaceindustry.

Someof his most recentprojectsinclude:

an extensivemarketsurveyof potential

commercialopportunitiesfor the satellite

remotesensingmarket,culminatingina
nationalconferenceand publicationof

"MarketRequirementsfor Spatial

ObservationSystems;"conductinga survey

of the financialcommunity toexamine

motivation andconcernsregardingspace

industryinvestment;surveyingand pub-

lishingan annualreportofthe industryin

conjunctionwith SpaceNewsentitled,

"1992-1993SpaceBusinessReview;"sup-

portinga businessassessmentof the viabil-

ity of commerciallaunchfacilitiesin

Manitoba;andcurrentlysupportinga dis-

cussionon the financingoptionsof the

NationalWind TunnelComplex.Schickis

programmanagerfor the marketrequire-

ments researchcurrentlybeingconducted

in supportof the DefenseLandsatProgram
Office'sAdvancedLandRemoteSensing

System.In addition,he ispastChairmanof

the WashingtonSpaceBusiness
Roundtable,a nationallyrecognizedspace

industrygroup that focusesonthe business

and economicissuessurroundingthe space

industry.Heisalsoactivein the National

SecurityIndustrialAssociation,the
AmericanInstituteof Aeronauticsand

Astronautics,the InternationalSmall

SatelliteOrganization,the U.S.Space

Foundation,and other professionalorgani-

zations.Beforejoining KPMGPeat
Marwick,Schickwasanofficerin the

UnitedStatesMarineCorpswherehe

servedasa tacticalaviatorandflight

instructor.Hewasawardeda B.A.in geolo-

gyfromColgateUniversityanda M.S.in

ManagementfromtheUniversityof
SouthernCalifornia.

Dr.RonaldM. Segawasselected
asan astronautin 1991.Segacompleted

AirForcepilot training in 1974andserved

asan instructorpilot in the Air Forcefrom
1976-1979.From1979-1982,he wason

the facultyof the AirForceAcademy's

Dept.of Physics,and, from 1982through

1990wasonthe facultyof the Universityof

ColoradoinColoradoSprings.Whileon

leavefrom the Universityof Colorado,Sega
servedasresearchassociateprofessorof

physicsattheUniversityof Houstonand

wasa co-principalinvestigatorof theWake

ShieldFacility.Recently,Segawasa mis-

sionspecialiston STS-60,the first joint

U.S.IRussianSpaceShuttleMission.

Launchedon February3, 1994,STS-60was

the secondflightof the SpaceHabitation

Module-2(Spacehab-2),andthe first flight

of the WakeShieldFacility(WSF-I).During

the 8-dayflight, the crewof Discoverycon-

ducteda wide varietyof biologicalmateri-
alssciences,Earthobservation,and life sci-

enceexperiments.Hewasthe "flight engi-

neer:for ascentand entry onthis mission,
performedseveralexperimentsonorbit,

and operatedthe roboticarm, berthingthe

WakeShieldonto its payloadbaycarrieron
four separateoccasions.Following130

orbitsof the Earthin 3,439,705miles,STS-

60 landedat KennedySpaceCenter,

Florida,on February11, 1994.With the

completionof hisfirst spaceflight, Sega

haslogged199hoursin space.Sega

receiveda bachelor'sdegreein

MathematicsandPhysicsfrom the Air

ForceAcademyin 1974;a master'sin

Physicsfrom OhioStateUniversity;anda

doctoratein ElectricalEngineeringfrom the

Universityof Coloradoin 1982.
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Dr.Arturo Silvestrini Marc6. Stanley

Dr.ArturoSilvestriniisthe
PresidentandCEOof EarthObservation

SatelliteCo.Hehasmore than20 yearsof

professionalexperiencein aerospace-relat-

ed industries.Priorto joining EOSATin
November1991,Silvestriniservedas

SeniorVicePresidentat ComputerSciences

Corporationfor its augmentedEuropean

operations.Althoughmostof Silvestrini's

careerhasinvolvedmanaginglargebusi-

nessoperations,the spanof histechnical

contributionsincludessuchdiverseprojects

asscientificsatellite missionplanningand

ground facilitiesdevelopment,communi-

cationsandweather satelliteanalysisand

design,the applicationof spacetechnology

to earthsciencesand resources,data acqui-

sitionand processcontrolsystemdesign,

ground instrumentationfor militaryand

soundingrockets,rangetrackinginstru-

mentation,analysisand designof guidance

andcontrol systemsfor missileapplica-
tions,and air trafficcontrol instrumenta-

tion andsystems.Silvestrinijoined

ComputerSciencesCorporationin 1965to

supporta joint NASAIDODspacecraftpro-

ject andwaslater appointedbythe U.S.

Governmentasinvestigationcoordinator

for the entiremission.Subsequently,he

manageda new acquisitionof CSCand,

later,two Centersof CSC'sSystems

Division,the precursorto CSCSystems

Group.In 1973,Silvestriniwasselectedto
form a new CSCdivisionwhich consolidat-

ed the company'saerospacetechnology
andscientificdisciplinesforexpansion,and

transferto defenseandcivilian applica-

tions.Underhis IS-year leadership,the

SystemsSciencesDivisiongrewfrom a $I0

million annual revenueto a 1000-employ-

eeorganizationrecognizedasa majorsup-

plierof computer-basedaerospacesystems

for avarietyof federalagencies,state

agenciesand majorindustrial clients.He

electedearly retirementfrom CSCand

joined EOSATin 1991.Silvestrinireceived

his doctoratedegreein Electrical

Engineeringfrom the Universityof Romein
1954.Hehasauthoredtextbooksand

numeroustechnicaland scientificpublica-
tions. Heisan AssociateFellowof the

AmericanInstituteof Aeronauticsand

Astronauticsanda Fellowof the American

AstronauticalSociety.Heserveson the

Boardof Directorsof CTA,Inc.,an advanced

technologycompanyheadquarteredin

Rockville,Md.

MarcG.Stanleyistheassociate

directorfor Technologyand Business

Assessment,AdvancedTechnology

Program(ATP),in the Officeof the Director,
NationalInstituteof Standardsand

Technology(NIST).Stanleyisthe primary

policyadvisorto the ATPDirectorwith

regardto technologyandbusinessassess-

ment issuesrelatedto the ATPandgeneral

policyissuesof importanceto NIST.

Previously,StanleywasAssociateDeputy

Secretaryof the U.S.Departmentof

CommercebyPresidentialappointment.

Hehasservedasa seniorpolicyadvisorto
the NISTDirectors,asa consultantto the

Departmentof Commerce'sTechnology

Administration,andasAssistantSecretary

for Congressionaland Intergovernmental

Affairsat the Departmentof Commerce.

Stanleyearneda B.A.from George

WashingtonUniversityanda bachelorof

lawdegreefrom the Universityof
Baltimore.

205



SpaceTechnology
Hallof Fame

...... o.. .......... °. ........ ° ........... ° ........................ oo ........... • ........ o. ............... ° ......... °..

Space spinoffS--materials andproductsoriginally

developedforapplicationsin spaceprogramsbutwhich

havemadesignificantcontributionstobenefitallpeo-

ple-are nominatedforinductioneachyearintothe

SpaceTechnologyHallof Fame.SponsoredbyNASAsince

1988,theHallofFamehonorsindividualsandcompanies

responsiblefortheseremarkableproducts.Whiletherecan

onlybea limitednumberof"inductees,"everyproduct

nominatedistrulya winner.Eachisaninnovationextraor-

dinaryinitsvaluable,practicalapplicationsforthe benefit
ofhumankind.

Digital Imaging wasdevelopedinthemid-lg60's

toexplorethesurfaceoftheEarth'smoon.Conventional

cameraequipmentmountedinthe unmannedRanger

spacecraftreturneddistorted,lopsidedimagesfromthe

moon.DigitalImaging--a processthatturnsanalog

signalsintodigitalsignalswhichare,inturn,fedintoa

computerforenhancement--returnedsharp,accurate

imagesof thelunarsurface.Today,DigitalImagingisused
infamiliarmedicalapplicationssuchasCAT-Scans,Ultra-

soundimagesandadvancedX-raytechnology.It isalso
usedforsurgicalmonitoringandbrainorcardiac

angiography.

Thisamazingtechnologywasdevelopedthroughthe

cooperativeeffortsof:

Organizations

NASAJetPropulsionLaboratory

NASALyndonB.JohnsonSpaceCenter

NASAJohnF.KennedySpaceCenter

NASAJohnC.StennisSpaceCenter

NASAGoddardSpaceFlightCenter

PerceptiveScientificInstruments,Inc.

MallinckrodtInstituteof Radiology,

WashingtonUniversitySchoolof Medicine

Individuals

Dr.RobertNathan

RobertSeizer

Dr.KennethR.Castleman

DonG.Winkler

Dr.MichaelW.Vannier

RobertL.Butterfidd

Dr.DougRickman

Dr.DouglasM.Jordan
AdeneG.Kerber

Dr.JanetteC Gervin

ExcimerLaserAngioplasty System,
a lasersysteminitially developedfor satellite-based

atmosphericstudies,isnow a powerfulinstrumentfor

treatingheart disease.Laserangioplastyisa procedure

wherea thin fiber-opticcatheterisinsertedintoan

arteryinthe legandthreadedto a blockageina coro-

naryartery.A tiny opticalassemblydiffusesthe laser

strandintoa smallcone-shapedlaserbeamasit isemit-
tedfrom thecatheter.Thenonthermallaservaporizes

blockagesinthearterywithoutdamagingdelicatetis-

sue.Theprocedurecanbeperformedina non-surgical

settingusinga localanesthetic.Thehospitalstayismini-

mal,andthereislesspost-operativepain,discomfort,

andriskto thepatient.

Thisfascinatingtechnologywasdevelopedthroughthe

cooperativeeffortsof:

Organizations

NASAJetPropulsionLaboratory
Cedars-SinaiMedicalCenter

AdvancedInterventionalSystems,Inc.

Individuals

Dr.James13.Laudenslager

Dr.TsviGoldenberg
Dr.ThomasJ.Pacala

Dr.WarrenS.Grunclfest

Dr.FrankLitvack
Dr.JamesS.Forrester

The 1994 Nominees fortheSpaceTechnology
Hallof Famewere:

Automated Waterjet Stripping
isa high-speedwaterjetcleaningsystemforthe shuttle
externaltankbeingusedfor severalindustrialcleaning

applicationssuchaspaintremovalfromaircraft,railroad

cars,tankfarms,andshipyards.

CLIPSisa softwaretooldevelopedbyNASAwhich

integratesexpertsystemsprogramswith conventional

computerprograms.Madeavailableto andnowused

extensivelybyprivatesectorcompanies.
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Electric (Ion) Beam Generators
weredevelopedinthe 1960'satNASA'sLewisResearch

Center.Thegeneratorsweredevelopedto powerspace-

craftdesignedfor extraplanetarymissions.Whilethe

enginehasyet to be used,engineersare lookingat possi-

bleusesindeepspacemissions.Industry,NASA,and

researchuniversitiesarelookingat potentialfuture usesof

ionbeamgenerators.Oneunusualuseofion generators

introducedthis yeardepositsa diamond-likefilmoneye-

wearthat producesa scratch-proofcoating.

Magnetic Fluids (Ferrofluids)
donotexistin nature.Thesefluids canbe usedina variety

of industrialprocesses,includingfusionresearch,the

developmentandmanufacturingofanalyticalinstrumen-

tation,visualdisplays,medicalequipmentandautomated
machinetools.

Parawings or hang gliders werefirst devel-

opedin 1948.In 1958,NASAconsideredthe parawingasa

meansof returningspacepayloadsto Earth.WhileNASA

decidednot to pursuethe parawingin its program,the

military wasinterestedin the parawingfor parachuting.In

the mid-1960'sPioneerAerospaceand Irvin industries,

parachutemanufacturers,built parawings.

Transportable Applications
Environment isaproductivitytoolforcomputer

softwaredevelopedatNASA'sGoddardSpaceFlight

Center.TAETMisa softwaremanagementsystemthat

supportsgreaterutilityofimageprocessingand remote

sensingsoftware.An updatedversion,TAETMPlus,is
availablefrom NASA'sComputerSoftwareManagement&

InformationCenterand isusedbyBoeing,Computer

SciencesCorp.,EOSAT,HarrisCorp.,andPhilipMorris.

Rapid Measurement Clinical
Thermometer isa productof researchinvolving

measuringtemperaturesofspacebodies.Mostof these
instrumentsmeasureemitted infraredradiationwhichcan

betranslatedinto temperature.TheDiatekCorp.hasused

that technologyto developthermometersthat measure

humantemperaturesintwosecondsmeasuringinfrared
radiationemitted from the bottom of the earcanal.

Underwater Location Aid (Pinger)
isa systemthat canpreciselylocatesubmergedspace

objects(spacepayloads,spacecraft,booster,etc.)and is

now usedbyairlinesandothersto assistwith their loca-
tion in the eventof an accident.

1994 Selection Committee

FredAbatemarco

Editor-in-Chief,PopularScience

Frank E.Penaranda

DeputyAssistantAdministrator

CommercialPrograms,NASA

CongressmanGeorgeE. Brown

Chairman,HouseCommitteeon Science,Space

& Technology

.ram R. la(obellis

ExecutiveVicePresident& DeputyChairman,Rockwell

SenatorJohnGlenn

SenateArmedServicesCommittee

Dr. HarrisonH. Schmitt

Consultant,universityofWisconsin
FormerAstronaut& Senator

DonFink

Editor-in-Chief

AviationWeek& SpaceTechnol_y

John Hendricks

Chairman,DiscoveryCommunications

SenatorBenNighthorse Campbell

SenateBanking,Housing& UrbanAffairsCommittee

Doug Invester
President,CocaColaCompany

Max L.Ary

Director,KansasCosmosphere& SpaceCenter

BillSd_nirrin9
Editor-in-Chief,NASATechBriefs

CongressmanJoel Hefley
HouseArmedServicesCommittee

JimSlade

ScienceEditor,ABETV

Dr. Peter Clarke

Professor,Universityof SouthernCalifornia

JohnStreet

President,TelephoneExpress
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1993

Liquid-Cooled Garments weredevelopedto
protecttheApolloastronautsfromthe high temperatures

onthemoon.Thistechnologyisnow foundingarments
beingusedbyracecardrivers,firedepartmenthazardous

materialshandlers,personnelworkingatnuclearreactors,

lumberandpapermill workersandshipyardworkers.The

garmentisalsousedformedicalpurposedforexampleby

childrenbornwith HypohidroticEctodermalDysplasia(lack

of sweatglands)to helpthem dissipatebodyheat during
normalactivities.

Physiological Monitoring
Instrumentation wasdevelopedto transmit

astronautphysiologicaldatato groundstationsfor moni-

toring andanalysis.Thisfamily of technologiesopeneda

whole new world of remotebiologicalmonitoring on

Earth.Patientsin locationsawayfrom a medicalfacility or

intransit canbe monitoredandassisted,Forexample,

heartreadingscanbeacquiredbyan electrodeand sentby
wire to a telemetrytransmitterattachedto the patient's

body.Thereadingsarethen relayedto a displayconsoleat

a centralstation wheremedicalpersonnelcansimultane-

ouslymonitorthe conditionsof severalpatients.

1992

Direct Readout Satellite Data
createsimagesof cloudformationssent florathe weather

satellitedirectto the useranywhereon the faceof the

Earth.Theimagesare receivedby morethan 4,000satellite

groundstationsin over120countries.Thebenefitsin sav-

inglife andpropertyaredifficult to measure;however,in
oneinstance,it isestimatedthat 12,000livesweresaved

in Bangladeshin the May1985cyclone.

Earth ResourcesLaboratory
Applications Software enablesmeteorologists,

scientists,climatologists,andothersto monitorchanging

conditionson Earth.Thedata isgatheredfrom spacebome
sensorsdetectingvarioustypesof radiationobtainedfrom

Earth.ELASsupportsmanyapplicationsto includedrought

condition assessmentson the Africancontinent,aquacul-

turesiteselectionin CentralAmerica,andlocationsof drug
fieldsin Mexico.

1991

Automatic Implantable
Cardioverter Defibrillator
isa life savingcardiacpacemakerdeviceincorporating

microminiaturecircuitsthat havebuilt-inmicroproces-

sorcapabilityandtheabilityto communicate.More

than 12,000patientshavebeenimplantedwith this

device.Survivalratesfor patientsusingthe deviceis92

percentat oneyearand76 percentat five years.

PMR-IS Polymide Resin isa reinforced

plastichighlyresistantto heatandoxidation. PMR-15

PolymideResinisusedbyjet engine manufacturersand

significantlyimprovesenginethrust-to-weight ratios

without sacrificingstructuralintegrity.

1990

Safety Grooving is the cutting of thick grooves

acrossconcrete,greatlyreducingaccidentsandinjuries

on slicksurfaces,suchasthe interstatehighway system,

airport runwaysandplaygrounds.

Heat Pipe Systemsisapassiveheattransfer
devicethatpassesheatfromoneareato anotherIt

rapidlyand effectively.Keepsthe AlaskanPipeLine

from freezingand improvesdehumidificationperfor-
manceof conventionalair conditioners.

1989

CordlessToolsweredevelopedoriginallyto sat-

isfythe needfora lightweight lunardrill that could

operateindependentlyand becapableof extracting

coresamplesfrom asmuchas 10feet belowthe moon's
surface.

ScratchResistant LensCoating
wasdevelopednearly20 yearsagowhenscientistsrec-

ognizedthe needto preventscratchingof astronauts'

equipmentin harshenvironments.

FabricRoof Structures weredevelopedasa

lightweightnon-combustiblefabricforspacesuits.

Nowstructuralmaterialsmadefrom glassfiberyarnare

a cost-effectivealternativetoconventionalbuilding

materials.Theyareusedto covershoppingmallsand

sportscenters.
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Hallof FameTechnologies

1988

Improved Firefighter's Breathing
Systemswerefirstusedinthe portablelifesupport

systembyApolloastronautsonthe moon.Theynow

decreaseinhalationinjuriesamongfirefighters.

Sewage Treatment with Water
Hyacinths wasa meansto purifywaterata fraction

ofthe usualcost.Hyacinthsthriveonsewagebyabsorbing

anddigestingnutrientsandmineralsfrom wastewater.

Thiswasfirstdevelopedforpossibleuseinspacecolonies

andonlong-durationmannedspaceflights.

Power Factor Controller isanimportantener-
gy-savingmechanismwhichsensesthe balancebetween

voltageandcurrentinmotorsunderloadandidlingcondi-

tions,automaticallyadjustingcurrentto theminimum effi-

ciencylevelneeded.

NASTRANSoftware isnow anindispensable

computer-aideddesignandanalysistoolwhich solves

structureproblemsinautomotive,aircraft,chemical

plant,andarchitecturaldesign.Itsupplantstime-con-

sumingconventionalmathematicalmethods.

Programmable Implantable
Medication System isan adaptationofa
miniaturizedpumpandvalvesystem,developedforthe

VikingMarsLander.Diabeticsnowhavea valuable

devicefor dispensingmedicationin controlleddosages.
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ABBREVIATIONS & ACRONYMS
GLOSSARY

ACRV Aerospace Crew Rescue Vehicle DARPA

AEGIS Airborne Early Warning Ground

Integration System DMA

Armed Forces Special Ops Com- DMSP
mand

Air Force Spare Command DoD

Advanced Launch System DoE

Airway Modernization Board DoT

Area of Responsibility DSP
Antenna Positioner Mechanism/- EHF

Attached Pressurized Module EIS

US Army Space Command EIRP

Anti-Satellite Weapon

Army Space Program Office ELV

Army Space Technology & Research EOS
Office EOSDIS

Abort to Orbit

Air Tasking Order ERS

Advanced Technology Program ESA

Battle Damage Assessment ETF

Military accounting systems being EUCOM
replaced by JONAS EVA

Battle Management Command, Con- FCB
trol, and Communication FCC

Ballistic Missile Defense Organiza-
tion FCCSET

Barrels of oil equivalent
Command, Control, and Communi- FEWS
cation FLTSAT

Congressional Budget Office FTS
US Central Command FYDP

Chief Executive Officer GEOSAT

Commander in Chief GLPS

Commander in Chief Strategic Air GPALS
Command

Commander in Chief US Space GPS
Command HHS

Centre National D6mdes Spactiales HUD

(The French space agency) HYFLITE

Chief of Naval Operations ICBM
Communications ILC

Communications Satellite INMARSAT

Commercial Space Transportation

Advisory Committee INTEL

Congressional Research Service INTELSAT

Contingency Tactical Air Control

Planning System IOC

Deutsche Agentur Ffir Raumfahr-tan- IRBM

gelegen-Heiten (the German Space ITER

Agency)

AFSOC

AFSPACECOM

ALS

AMB

AOR
APM

ARSPACE

ASAT
ASPO

ASTRO

ATO

ATP

BDA
BLADES

BMC3

BMDO

BOE

C3

CBO

CENTCOM

CEO

CINC

CINCSAC

CINCSPACE

CNES

CNO

COMM

COMSAT

COMSTAC

CRS

CTAPS

DARPA

JCS

Defense Advanced Research Project

Agency

Defense Mapping Agency
Defense Meteorological Satellite Pro-

gram
Department of Defense

Department of Energy

Department of Transportation

Defense Support Program

Extremely High Frequency
Environmental Impact Statement

Electronic Integrated Receiver Pro-

gramming

Expendable Launch Vehicle

Earth Observing Satellite System
Earth Observing Satellite Interactive

Data System
Earth Resource Satellite

European Space Agency
Environmental Task Force

US European Command
Extra-Vehicular Activity

Faster, cheaper, better
Federal Communications Commis-
sion

Federal Coordinating Council on
Science, Engineering & Technology

Follow-on Early Warning System
Fleet Satellite

Flight Telerobotic System
Five Year Defense Plan

US Navy Ocean Survey Satellite

Gun Laying Positioning System

Global Protection Against Limited
Strike

Global Positioning Satellite
Health and Human Services

Housing and Urban Development

Hypersonic Flight Test Experiment
Inter Continental Ballistic Missile

Initial Launch Capability
International Maritime Satellite Orga-
nization

Intelligence Service
International Telecommunications

Satellite Organization

Initial Operating Capability

Intermediate Range Ballistic Missile

International Thermonuclear Experi-
mental Reactor
Joint Chiefs of Staff
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JDISS

JONAS

KeV

KWAJ

Marine HELOS

MeV

MILSATCOM
MILSTAR

Mir

MIRV

MOL

MSI

MSS

MTPE

MWe-yr

MW_ -
NASA

NASP

NERVA

NIST

NLS

NMD
NOAA

NORAD

NSC

NSTC

OACT

OCST

OMB

OSD

OSI

OSS

OSTP

PAC-2

PADS

PDDs

ppb
ROI

RPV

SATCOM

SAWC

Joint Deployable Intelligence Support

System
Job Order Number Accounting Sys-
tem

Kilo-volt

Kwajalein Atoll

helicopters

Mega-volt
Military Satellite Communications

Military Communications Satellite

Russian Space Station ('Mir" means

"peace')

Multiple Independently Targetable

Re-entry Vehicle

Manned Orbiting Laboratory

Multispectral Scan Imagery
Mission planning system of a tactical
Air Force

Mission to Planet Earth

Mega-watt year
Megawatts

National Aeronautics and Space
Administration

National Aero-Space Plane

Nuclear Engine for Rocket Vehicle

Application
National Institute of Standards &

Technology
National Launch Vehicle

National Missile Defense

National Oceanic & Atmospheric
Administration

North American Aerospace Defense
Command

National Security Council
National Science & Technology
Council

Office of Advanced Concepts &

Technology, NASA
Office of Commercial Science &

Technology
Office of Management and Budget

Officeof the Secretary of Defense

Office of Special Investigations

Office of Space Industry (Hawaii)

Office of Space Science

Office of Science Technology Policy

Patriot missile upgrade
Position Azimuth Determination

System
Presidential Decision Directives

Parts per billion
Return on Investment

Remotely Piloted Vehicle
SatelliteCommunications

Space Applications & Warfare Cen-

SBIR

SBIR

SCUD

SDI

SDIO

SEI

SETI

SHF

SLBM

SOUTHCOM

SSDC

SSRT

SSTO

TAC 3

TAF

TAU

TENCAP

TESS-3

TISS

TMD

TRACC 3

TRE

TVRO

TW/AA
TXP

UHF

UFO

UN

UOES

GSFC

USSPACECOM

VORTAC

WINDOWS OF OPPORTUNITY

ter

Space-Based Infra Red Radar
Small Business Innovations Research

Mid-range battlefield missile

Strategic Defense Initiative
Strategic Defense Initiative Organi-
zation

Space Exploration Initiative
Search for Extraterrestrial Intelli-

gence
Super High Frequency
Submarine-launched ballistic missile

US Southern Command

Army Space & Strategic Defense
Command

Single Stage Rocket Technology

Single-Stage-to-Orbit

Navy's new tactical computer
Tactical Air Force

Thousand Astronomic Unit

Tactical Exploitation of National

Capabilities
Tactical Environment Support Sys-

tem

Tactical Information Supply System
Tactical Missile Defense

Tracking, Command, Control &

Communications System

Tactical Receiver Equipment

TV-receive only

Tactical Warning/Attack Assessment

Toroidal Plasma Experiment

Ultra High Frequency
Unidentified Flying Object
United Nations

User Operational Evaluation System
Goddard Space Flight Center

US Space Command

Very High Frequency, Omnidirec-

tional (Radio) Range Tactical Air
Control
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United States Space Foundation

2860 S. Circle Drive, Suite 2301

Colorado Springs, CO 80906-4184

Phone: (719) 576-8000 FAX: (719) 576-8801

Please send me

NAME

COMPANY

ADDRESS

CITY/STATE

ZIP CODE

10TH NATIONAL SPACE SYMPOSIUM
PROCEEDINGS REPORT ORDER FORM

__ copy(s) at the price of $50.00 each.

METHOD OF PAYMENT

Check (enclosed)

Card number

Expiration date

Signature

Visa/Mastercard

__ Please send me information on the United States Space Foundation.

JOIN THE UNTED STATES SPACE FOUNDATION AND STRENGTHEN AMERICA'S LEADERSHIP IN SPACE!

MEMBERSHIP APPLICATION FORM

Memberships & Contributions are Tax Deductible

Membership Level and Annual Fees:

_ Life Member .................... $1,000

_ Space Professional/Benefactor ........... $75

_ Individual ........................ $35

_ Add $9 per year of Memberships outside of the

Continental United States. (U.S. currency only)

_ I want to help! Here is my contribution of

Name

Title

Company

Address

City.

State

Phone

FAX

Visa

Card #

Zip Code

__ MC Expriation date

Detach and mail this form to:

United States Space Foundation
2860 South Circle Drive, Suite 2301

Colorado Springs, CO 80906-4184

Signature

Date

pRECEDING PAGE BLANK NOT FILMED
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